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DECLARATION OF JOHN W. BIRD 

TO: The Honorable Commissioner of 
Patents and Trademarks 
Washington, D.C. 20231 

SIR: 

I, John W. Bird, declare on my oath the following: 

1 . I am over twenty -one (2 1 ) years of age, have never been convicted of a felony, 
and am competent to make this testimony. I am President of JB Machinery Incorporated, 9 
Sasqua Trail, Weston, CT 06883. My curriculum vitae is attached hereto as Exhibit 1 . 

2. I have read U.S. Patent 5,630,363 to Davis and Williamson and am familiar with 
its specification, drawings, and claims. A copy of the '363 patent is attached hereto as Exhibit 
2. I am aware that Davis and Williamson filed a reissue application seeking to make corrections 
in some of the claims of, and also seeking to add new claims to, the 6 363 patent, specifically 
claims 42-87. A copy of wha^ I understand to be ihe reissue claims, which I have read, is 
attached as Exhibit 3 . 
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3. For the reasons that follow, and in view of my personal knowledge of the events 
which occurred at Printing Research, Inc. ("PRI") and Williamson Printing Corporation ( M WPC") 
between 1991 and 1995, I believe that Bill Davis and Jesse Williamson are the first, true and 
correct inventors of the claimed invention of the '363 patent, as well as the subject matter of their 
reissue claims. Furthermore, based on my more than 35 years of experience in the printing 
industry, I believe that the printing methods and presses claimed in the T 363 patent, as well as in 
the reissue claims, were a significant advance in the mid-1990s. 

4. I am aware that, on or about May 20, 1999, Plaintiffs Howard D. DeMoore and 
PRI filed a lawsuit in the Northern District of Texas styled Printing Research Inc. v. Williamson 
Printing Corporation, Bill L. Davis and Jesse S. Williamson, Civil Action No. 3:99CV1 154-D 
( Exhibit 4 Y In paragraph 10 of Plaintiff s Original Complaint, it is alleged that Howard W. 
DeMoore is the sole inventor of the claimed invention of the fc 363 patent, and that DeMoore 
himself conceived and developed a single-pass printing process "for selectively applying 
printing inks and coatings to paper and other substrates, in which one of the stations utilizes a 
flexographic process and at least one of the successive stations utilizes a lithographic process." 
These allegations are each false. Based upon my personal experience obtained while working 
at PRI, these allegations as well as similar allegations in the Complaint are false; Howard W. 
DeMoore did not conceive or reduce to practice the process invention broadly characterized as 
combining a flexographic step with downstream offset lithography. That simply did not happen 
in 1994 or 1995 or before. 

5. To the best of my knowledge, there are no 1991-1995 conception memoranda, 
invention memoranda, notes, e-mails or memoranda of a conception of the use of a flexographic 
station prior to offset lithography authored by DeMoore, me or Rendleman or anyone else at PRI. 

6. I was employed by PRI from early 1991 until early January 1997 when I was 
terminated as an employee. I was exclusively retained as a manufacture's representative for 
flexographic and converting products in June 1997. I was terminated still again as a sales agent 
in March 1 998, and recently I settled a lawsuit with PRI who sued me and my new company (JB 
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Machinery) for alleged trade dress infringement and copyright infringement over my company's 
new brochures concerning drying equipment. Prior to early *1991, I was a principal (President 
and CEO) in Birow, Incorporated, located at 8 Clover Lane, Westport, Connecticut 07880. 
Shortly after arriving at PRI in early 1991, as part of the negotiations with PRI, I was required 
to grant PRI an exclusive license in Birow* s proprietary methods and apparatus developed by me. 
See Exhibits . That license included U.S. Patent Nos. 4,796, 556 (Exhibit 6), 4,84 1 ,903 ( Exhibit 
7), 4,895,070 ( Exhibit 8 ), and 4,939,992 ( Exhibit 9) , as well as a patent application, Serial 
Number 07/336,435, filed the same day as the application leading to the '992 patent, which I 
believe never issued. My experience that I brought to PRI was in the graphic arts (litho, 
flexography screen printing and coating applications) and associated industries, including the 
construction of coaters and driers. As of 1 991 , 1 do not recall flexographic applications existing 
in the offset lithography art other than end-of-press specialized applications. The arts were 
different. Flexography was used in the manufacture of boxes, bags and labels. I also brought 
with me to PRI a retractable, end-of-press coater, or "rack-back" coater as the term is often used 
in the industry. As I recall, we sold very few of these at PRI. A copy of a PRI brochure (printed 
about 1994) depicting this technology, which I brought to PRI, is attached hereto as Exhibit 10. 
At the time I arrived at PRI in early 1991, PRI was developing and trying to sell the so-called *' E- 
Z" coater which I understand was developed in the early 1990s, and which used a chambered 
doctor system, the subject of several PRI patents (U.S. Patent Nos. 5,176,077, 5,207,159, and 
5,335,596, attached hereto in a group as Exhibit in . I believe I was the only person at PRI in 
1991-1995 that had any significant experience in flexography. In hindsight, the only people 
anywhere in the world which would have had the motivation in 1 994- 1 995 to go "upstream" with 
flexography in an offset lithography press would be a printer or a manufacturer of inks or 
coating, probably metallic inks or coatings. A small manufacturer of auxiliary equipment for 
presses, such as PRI, in my opinion would not have such motivation other than to produce a 
product in response to an order. 
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7. When I joined PRI in early 1 991 . the principal efforts of PRJ were involved in the 
field of anti-marking technology. The company was heavily financially dependent on selling 
specially-tailored sheets of cheesecloth as an anti-marking tool (U.S. Patent No. 4,402,267, 
Exhibit 26 hereto), the so-called "Superblue™" netting, to expire in September 6, 2000. I feel 
my contribution to PRJ was primarily in the development of drying equipment, including end-of- 
press and interstation drying equipment and to introduce them to a retractable or "rack-back" 
coater. 

8. In February 1991, at about the time I arrived at PRI, Howard DeMoore filed a 
lawsuit against WPC, styled Printing Research, Inc. and Howard W. DeMoore v. Williamson 
Printing Corporation, Jerry B. Williamson, Jesse Williamson and Buford Roy Williams, Civil 
Action No. 3:91-CV-0389-X (Northern District of Texas, Dallas Division), which was settled 
on or about October 1, 1993. The basic terms of the settlement had been worked out several 
months before October 1, 1993 (actually sometime in May 1993, as I recall), and accordingly. 
I started approaching Williamson in the early summer of 1 993 to start purchasing PRI s products 
(see letter of June 25, 1993, authored by me, Exhibit 12 ). On several occasions in late 1 993 and 
the first half of 1994, 1 dropped by the offices of WPC, providing brochures and handouts of PRJ 
products I thought WPC might possibly be interested in. 

9. I was aware in 1 993 and 1 994 that WPC was seeking to replace its aging printing 
presses with new, state-of-the art presses, and I was aware by July of 1 994 WPC had more or less 
decided to go with Heidelberg U.S.A., Inc. and purchased several different presses, to be 
installed starting in late 1994 and running well into 1995. This presented PRI, in my opinion, 
with a significant opportunity, as PRI sold good auxiliary drying equipment. I was a major 
contributor at PRI into the invention, research and developing of drying equipment. 

1 0. I became aware from Steven Baker, one ofPRI's salesmen, upon his return in July 
1 994 from Atlanta, Georgia, of a meeting between Steven Baker, Jesse Williamson arid Bill 
Davis of WPC. Steven Baker told me of a July 1994 meeting in an Atlanta restaurant in which 
Davis and Williamson told him (Baker), in confidence, of Davis and Williamson's intent to 
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improve the so-called "WIMS" metallic printing process ofWTC, U.S. Patent No. 5,370,976 
( Exhibit 13 ), of which at the time I had some familiarity with the process, but not a lot. Baker 
told me in July 1 994 that WPC had already committed orally to purchasing dryer equipment from 
PRI for the line of Heidelberg printing presses, and that Baker had shown Jesse Williamson and 
Bill Davis a PRI-Constructed HV interstation dryer at a local carton printer manufacturer in the 
Atlanta area, James River, and that Baker had been told of a pending WPC patent application for 
the " WIMS" process. Baker told me that as part of these discussions, they confided in Baker that 
they wanted to use flexography at a station they designated "up-stream" - perhaps even the first 
station - of one or more offset lithography presses that they would receive from Heidelberg. 
Baker mentioned to me at the time in July 1994 that they mentioned several ways in which this 
could be done most preferably, a retractable or "rack-back" mechanism, which would have to 
be modified for "upstream" use. Baker told me that with respect to the "rack-back" option told 
him by Davis and Williamson, they would have to have the retractable mechanism have an 
anilox roller, a chambered doctor, and the use of state-of-the-art flexographic plates. Baker told 
me that Davis and Williamson indicated they had just seen the use of some of these flexographic 
(BASF) plates in Germany, and that a number of companies sold high-resolution plates which 
would work in their new process. Baker told me that Davis and Williamson inquired whether 
PRI was interested in supplying these types of "rack-back" or retractable mechanisms, and that 
he (Baker) told Williamson and Davis of the PRI "rack-back" and provided a brochure, Exhibit 
10. Effertz Tool Company, Franklin Lakes, New Jersey, made these "rack-backs" for me while 
at Birow, Incorporated, and Effertz continued to make these "rack-backs" for PRI for the few 
units PRI sold when I brought the technology to Dallas. 

1 1 . Pursuant to what I understood to be an oral agreement in July to purchase 
equipment from PRI, I passed along product information in detailed form to WPC regarding the 
drying equipment WPC had promised to purchase from PRI on August 31, 1994 (Exhibit 14). 
WPC had signed an agreement on October 1, 1993 with PRI to purchase a significant amount 
of drying equipment, including interstation drying equipment (note my memorandum of 
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September 6, 1994 ( Exhibit 15 ), and Howard DeMoore's acknowledgment on the very s^me day 
that the terms of the Settlement Agreement had been complied with contingent on completion 
of the purchase ( Exhibit 16 )).' I supplied WPC with a final purchase agreement schedule on 
September 15, 1994 ( Exhibit \7\ 

12. Steve Baker also told me on his return to Dallas in July 1994 that Davis and 
Williamson wanted some experiments run at PRI using my "rack-back" (note again brochure, 
Exhibit 10 ). I recall such experiments at PRI conducted in the fall of 1994. These tests were 
done on PRI's two-color Heidelberg R&D press utilizing an existing "rack back" coater of my 
design at the end of the press, at the direction of WPC, with WPC supplying most of the 
flexographic inks and the flexographic plates for the experiments. The tests were chiefly 
designed to determine the resolution that was possible with the PRI coater, and supplied plates 
and coatings. No one-pass tests of the claimed '363 process were done in the fall at PRI. In fact, 
to the best of my knowledge, no tests were ever conducted at PRI of the '363 invention, only at 
WPC. In fact, to the best of my knowledge, no off-line simulated tests (flexography done first 
with a second pass of performing offset lithography in a pass-through) were ever performed at 
PRI. I never collaborated with Bill Davis or Jesse Williamson or anyone else at Williamson 
concerning the '363 invention in 1994 or 1995. Again, PRI, to the best of my knowledge, does 
not have any late 1994 or early 1995 record, notebooks, e-mails or memoranda concerning any 
conception by PRI of the '363 claimed invention. 

13. I suggested that my colleagues start working toward an acceptable flexographic 
printer coater for use with the Davis- Williamson '363 process. In the late fall of 1994, pursuant 
to my recommendations, PRI did start working on what was termed in-house as the "Rendleman 
coater," the first prototype being a cantilevered, "short-arm" device that would fit on an end-of- 
press Heidelberg-manufactured coating tower of the first Heidelberg press to arrive at 
Williamson — the so-called "7 color Heidelberg CD." The purpose of our development of the 
device was clear: we did this to try to get all of WPC's business. We had no firm orders from 
them for this equipment. That prototype was actually not installed at WPC until late February 
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1995. The following documents illustrate the timing of development of thi - short-armed device, 
which was not intended for interstation deployment, but for .use on the low profile of the tower 
coater with the intention of going upstream at a later date. On December 16, 1994, I wrote a 
memorandum to Bill Davis of Williamson f Exhibit 18 V in which construction of the proposed 
short-arm device was not even mentioned. As of that time, only parts of it had been developed 
by Ron Rendleman, and sat on the floor at PRI. I did not mention the "short arm" device in the 
December letter. Steve Baker did not even mention the short-arm prototype in his late January 
1995 letter to Jesse Williamson ( Exhibit 19V Had PRI had the prototype near ready for 
installation, it would have been mentioned in a letter. In my opinion, the time to develop short- 
arm prototype of the "Rendleman coater," which was a crude, manually operated device, which 
took more than 90 days, taken even at a causal pace. Working back from a late February 
installation, it is clear work on the "short-arm" experimental coater started no earlier than 
December 1994, which is consistent with my recollection. The "short-arm" device was never 
intended to perform as an interstation flexographic coater, and could not have. The reason why 
PRI started working on an experimental, cantilevered end-of-press printer-coater, rather than an 
interstation unit to perform the *363 process, was that in December 1 994 PRI had no commitment 
from WPC to order such devices, there was no established market for an interstation, and no one 
at PRI appreciated, much less knew of the details of the '363 inventive process outside of the 
disclosure made to Baker. 

14. I recall that in January 1995 a meeting took place in Conference Room "E" at 
WPC attended by Steve Baker, me, Bill Davis and Jesse Williamson. At this meeting, Jesse 
Williamson told Steve Baker and me that he (Williamson) and Davis were going to file for a 
patent on their new process. I recall commenting to Steve Baker going back in the car to the 
offices at PRI that I thought it was amazing that anyone could patent a process apart from the 
equipment — the so-called "iron," which is a term used by many people in our business. I thought 
it was a brilliant move, but did not know whether such patenting could take place. I had several 
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patents issue to me as of January 1995 (Exhibits 6-9), but didn't know that such a process could 
be patented, however meritorious. 1 

15. I recall another meeting which took place on February 11, 1995. Jesse 
Williamson and Bill Davis told me that they had gone to Germany to the Heidelberg Company. 
They informed me in confidence that they had had tests conducted on a simulated reduction-to- 
practice of the new process to be patented, using state-of-the-art BASF plates at the Heidelberg 
Company with German and British flexographic inks. They indicated they had compared in 
Germany the results of a gold and silver Rolex advertisement they had previously made using 
the "ordinary" WIMS process, with a simulation of the new process, using multiple passes 
comprising flexography performed first, followed by offset lithography. They indicated to me 
on February 11,1 995 that the German tests confirmed the advantages and benefits of their new 
process. Accordingly, they committed not only to installing the existing short-arm prototype still 
in production at PRI, but for PRI to install a long-arm device for interstation use at WPC if PRI 
could come up with a workable design. Accordingly, I sent them a confirmatory memorandum 
on February 16, 1995 (Exhibit 20 V indicating that the "short-arm" end-of-press unit was to be 
provided for no cost. We actually installed the "short-arm" unit at the end of February, 1995. 
We did not even have a sketch of the interstation coater to provide Williamson until March of 
1995 _ let alone completed blueprints — and our development of the interstation coater was just 
a concept in late April 1 995 when we had brochures printed in gold and silver - not even with 
the improved process (Exhibit 2l\ We provided an incomplete sketch of the prototype 
interstation "Rendleman coater" to Bill Davis in March 1995, which was apparently completed 
by Davis and Williamson, modified and put in the '363 process as Fig. 2. The first of the 
interstation units was not installed until late August, or early September 1995, as I recall. 

16. In late March of 1995 I observed as part of a team of employees at PRI a 
simulated reduction of the '363 process using the "short-arm" device - i.e., "offline" (as Bill 
Davis and Jesse Williamson called it) - for a customer in Washington, D.C. (Brian Liester, Hi 
Fi Color. Mills Davis)). The simulated reduction was conducted at WPC, using state-of-the-art 
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plates and flexographic inks, under the direction of Bill Davis. The work done for Liester later 
won an industry prize in the fall of 1995 (PIA's Premier Print* Awards), at Chicago, Illinois. To 
the best of my knowledge, no one at PRI ever claimed that PRI should share in the recognition 
of that prize. 

17. In March 1995, I test marketed a closed doctor blade chamber recirculation 
system at a graphics show held biannually in Charlotte, NC. John Lapomarde (retired) 
previously with Rexham Corporation, had purchased such a unit. PRI sold a system to 
Lapomarde for installation at the end of his Komori multi-color press, replacing an application 
roller with an anilox roller, and installing PRTs recirculation closed doctor blade system, on or 
about mid-to-late 1994. Prior to the installation, we ran tests at PRI to apply metallics and 
coating using the retractable coater at the end of Pri's two-color Heidelberg press. Howard 
DeMoore and Ron Rendleman had no input into the tests or our process. Sometime in the spring 
of 1995 Steve Garner and I showed Jesse Williamson the flexo-applied gold sheets shortly 
thereafter. That was my first inkling of the potential and subsequent idea to install such device 
upstream on a litho press. I do not recall writing any memorandum, notebooks, e-mails, or other 
writings at PRI describing this concept. I never told anyone at WPC about this process. 

18. On May 2, 1995, Steve Garner of PRI and I had a meeting at the offices of WPC 
with Jerry Williamson, Jesse Williamson, Bill Davis and Woody Dixon. The issue of who had 
what exclusive rights to what part of these marvelous inventions — the process and the 
"Rendleman coater" — came up for the first time, as I recall. No one from PRI questioned WPC's 
and Davis' and Williamson's rights to patent the process, if they could — after all, they had told 
us about the process back in July 1994. This meeting was the first in a series of meetings to 
discuss potential exclusivity in WPC to sell the interstation "Rendleman coater" — which had not 
even been developed yet, let alone reduced to practice. Our original proposal was that PRI 
would agree to give WPC some degree of exclusivity on selling the "Rendleman coater" to 
others. In this same time frame, Ron Rendleman, Howard DeMoore and I signed a U.S. patent 
application to the "Rendleman coater" on May 4, 1995 or a day before, without telling WPC 
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about it. WPC never claimed in our meetings, or in any letter to PRJ to the best of my 
knowledge that any of their people invented the "Rendlemah coater." They just wanted us to 
come up with an interstation coater to perform their process , which we did. They could have 
gone to any one of a number of manufacturers of end-of-press auxiliary coaters and had these 
devices modified in a relatively short amount of time for interstation deployment. It is my belief 
that WPC chose PRI because of the October 1, 1993 settlement agreement. Our May 4, 1995 
application, as I understood it then and understand it now - did not claim the '363 process. We 
could not have claimed the process. First, we were not the inventors of the process, and second, 
we had insufficient information about conducting the process or the results to be expected to 
make a good disclosure. As of May 4, 1995, PRI knew that WPC intended to file a process 
application, if it had not already done so. On May 12, 1995 I wrote a confirmatory letter 
concerning the first interstation unit for WPC ^ Exhibit 22\ which we promised would arrive in 
mid- August. In fact, it was several weeks late. The short period of 90 days for completion 
indicated in my May 12, 1995 letter was a reasonable time for the development and installation 
WPC could have obtained from any other existing competent manufacturer of an auxiliary unit 
modified for interstation deployment. 

19. After my May 12, 1995 letter, PRI and WPC went back and forth in negotiations 
concerning the extent to which WPC could sell exclusively the "Rendleman coater." To the best 
of my knowledge, the parties were close but never reached an agreement in writing. It was a 
failed cross-licensing negotiation, as the correspondence clearly shows. 

20. Four cantilevered "Rendleman coaters" were delivered to WPC. To the best of 
my knowledge, PRI delivered two interstation "Rendleman coater" units to WPC in 1 995- 1 996, 
the first of which was delivered in late August 1995. End-of-press units were delivered in late 
February 1995 (the experimental prototype) and early 1996. 

21. To the best of my knowledge, WPC never gave PRI a license to make, use, or sell 
the "Rendleman coater" for performing interstation l 363 process . I am not aware of any effort 
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on the part of PRI to approach WPC at any time for such a 363 process license for PRI or the 
Hallmark Company or anyone else. i 

22. On October 2, 1 995 Rendleman, DeMoore and I filed a second, now series of four 
patent applications directed to interstation use of flexography where the flexographic stations 
were not auxiliary units, but dedicated — the press units would have to be substantially modified. 
To the best of my knowledge, this invention was never actually reduced to practice by PRI, let 
alone sold. Of the four applications filed in the United States, three were carried forward 
overseas in Europe and Japan, arid three have issued in the United States — U.S. Patent Nos. 
5,598,777 ( Exhibit 23) . 5,65 1 ,3 1 6 ( Exhibit 24 and very recently, 5,960,71 3 (Exhibit 25 ). These 
patents have as originally filed the same specification. They have nothing to do with the 
"Rendleman coater" and did not claim the '363 process. 

23. The European counterpart of the May 4, 1995 "Rendleman coater" application 
was published about 18 months after May 4, 1995, i.e., November 6, 1996. (Note EP 741 025 
A3, item (43), Exhibit 21Y 

24. Accordingly, when I review PRI's complaint, I find no important factual merit to 
it whatsoever. The invention of the '363 patent has never been installed or used outside of WPC. 
The "Rendleman coater" was developed at the suggestion of Bill Davis and Jesse Williamson 
for WPC. Neither Ron Rendleman or I ever developed the '363 process, let alone Howard 
DeMoore. Had PRI invented the process, PRI would never have taken prototypes outside the 
offices of PRI or told a customer about it without detailed secrecy agreements. Moreover, in my 
opinion, PRI had no motivation to come up with the process invention because it did not utilize 
the WIMS process out of which I believe the '363 patent originated. To the best of knowledge, 
no one at PRI ever told the *363 invention to Davis and Williamson — the reverse I know 
occurred in July 1994. PRI did not even have the facilities to reduce the 363 invention to 
practice — even by simulation. If PRI had the capability to use or to simulate the '363 process, 
the 1 995 brochure would have been printed by the new '363 process. The brochure was not. I 
know intimately the details of the development of the "Rendleman coater" in 1994-1995, had 
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numerous discussions on a week-to-week basis with Rendleman, kept DeMoore informed as to 
the progress of its development and the installations of the "short arm" (late February 1995) and 
long-arm devices, and attended the few experiments in the fall of 1994 and the few meetings in 
1995 where employees of the two companies met. No experimental or developmental work — 
no collaboration - occurred between PRI and WPC. Howard DeMoore was never involved in 
the conception or development of the interstation "Rendleman coater" - he was virtually never 
in PRI's offices. To the best of my knowledge, the '363 invention is the genius of Jesse 
Williamson, who is a visionary, and Bill Davis whose printing process experience made it 
possible to bring it about. 

25. Contrary to the allegations in the Complaint, Exhibit 4 . Howard DeMoore did 
not conceive, invent, reduce to practice, or develop the '363 invention, or any individual or team 
at PRI. I was the one responsible at PRI for trying to get the Hallmark business, and no one at 
WPC ever told anyone at Hallmark, to the best of my knowledge, not to do business with us. As 
far as I know, neither I nor Hallmark approached WPC for a license to the '363 technology. The 
'363 patent issued in May 1997 and of course, such a license would have been appropriate had 
Hallmark wanted to practice the '363 process. 

26. As indicated by the testimony and Exhibits above, DeMoore and PRI have 
misrepresented the true facts, or are simply mistaken, in paragraphs 10-17 of the Complaint. The 
errors are too numerous to list here. I will give some examples. First, the tests conducted at PRI 
in October 1 994 were at the suggestion of Williamson and Davis, and did not illustrate "potential 
applications of that technology." Second, DeMoore did not conceive and begin development of 
the "Lithoflex" system, which is described in the Complaint to include the '363 process. I was 
not "contacted by Williamson employees" to learn the "Lithoflex" process in November 1994 
(paragraph 13). Third, I did not describe the "Lithoflex system" to anyone at Williamson 
(paragraph 13) let alone "details" (paragraph 14). Fourth, to the best of my knowledge, no 
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written confidentiality agreement was in place (paragraph 15). Fifth, Williamson never agreed 
10 let us test generally the "Rendleman coater" at the offices of WPC (paragraph 16), let alone 
to give PRI a broad-based license to practice the '363 invention. Sixth, the first or "short-arm" 
experimental "Rendleman coating unit" was delivered in late February 1 994, and was end-of- 
press. Seventh, the first "long-arm" or interstation unit was delivered in late August or early 
September 1995. Thus, the date given in paragraph 17 of the Complaint of November 1995 is 
wrong. Again, these are just examples of the misinformation in the Complaint. 

The undersigned Declarant stated further that all statements made herein of Declarant's 
own knowledge are true, and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code. 




Date: 
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Prior to 1962 all employment experience was in the UK 



1977 - 1982 Colordv Ltd. /Spectra) Ltd.. and now owned bv Nordson) 

Partner & Technical Sale* Director 

• Founding partner for UV and IR drying systems 

• Directed development and sales marketing efforts for dry rg 
systems from $75K in 1977 to $1.$M ;n 1981. 

1974-1977 Print Dimensions Ltd. 

Technical and Sales Director 

• Developed and marketed proprietary three-dimensional vacjum- 
formed plastic products 

1970-1974 McCorouodale Plastics/Associated Trepinex Ltd. 

Vtfofto Manager 

• Managed proauctror of litho, screen-printing and plastic laminating 
in the manufacture of cedit cards and plastic point cl curcrase 
display products 

1966- 1970 Sericol Group Ltd. 

Development Chemist 

• Developed various ink systems for me screer-cmt.ng --naLvy 

• Developed coating methods and photographic film fcr the sceen 
pnnttng indus*. y 



1960-1965 Ault & Wiboro Ltd. 

Development Chemist 

• Manufactured :nk for litho. and devetcoed some of the first web 
offset he8tset inks m the UK 

EDUCATION; 1960 - 1965 London College of Printing 

1956 • 1960 St. Gerard's RC Secondary School 

ACHIEVEMENTS (US): 

Nine paiams iS£ jed, two GATF (Graphic Arts Technical Foundation) imertech Awards, Spectal Mention 
AICC Tec.hrv.ca Ment Award for HV Drying. Articles published in •BoxOoard Containers^, 'Graphic Arts 
Momnly* 'TAP 31 Journal" and % GATF Technical Manual", introduction and development coating litho. 
and r ex: techr teal presentations made to AICC, GATF, TAPPI, University of Wisconsin and vanous 

L'thC Ci-~S 



ACHIEVEMENTS (UK): 

City anc Guilds Pnnting Ink Technicians Certificate, Member Institute of Pnnting (M.I. CP ), Chairman 
Screen Peters Association, Six Patents Issued. Articles published m "Professional Printer 4 , "Folding 
Carton* -Bntisri Printtng and Screen Pnnting" trade magazines, Introduction and Development of short- 
wave infrared and 'Cold' UV Drying Systems 
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[57] ABSTRACT 

A combined li thograpoic/fl exographi c printing process hav- 
ing a plurality of successive printing stations for printing 
color images on a substrate in a continuous in-line process. 
One of the stations prints a first color image using the 
flexographic process and at least one of the successive 
printing stations prints a second color image over the first 
color image using an offset lithographic process in the 
continuous in-line process. 

41 Claims, 1 Drawing Sheet 
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COMBINED LITHOGRAPHIC/ LITHOGRAPHY 
FLEXOGRAPHIC PRINTING APPARATUS * printing process Id which (he image earner or pUte is 

AW PROCKS chemically treated so thai the image areas are receptive to 

ink. 

5 OFFSET PRINTING 

BACKGROUND OF THE INVENTION An indirect printing method in which the inked image on 

a press plate is first transferred to a rubber blanket, that in 

1 . Field of the Invention turn "offsets" the inked impression to a press sheet. In offset 
The present invention relates in general to printing lithography, the printing plate has been photochemically 

machines and processes and in particular to a combined io treated to produce image areas receptive to ink. 
Uthomphic/fiexograpbic in-line printing apparatus and pro- SLURRY 

aJJ a water suspension of fibers or the suspension of pigment 

. . , _ . , , A#t and adhesive used to coat papers. It may also include a 

2. Description of Related An suspended metallic material such as uniform- sized metal 
As used herein, the following terms have the meanings ^ ^ no nuiiif arm-sized metal particles. 

indicated: ULTRAVIOLET INKS 

ANILOX ROLLER Printing inks containing an activator mat causes the 

A steel or ceramic ink metering roller. Its surface is polymerization of binders and solvents after exposure to a 
engraved with tiny, uniform cells that carry and deposit a |0Ufce rf ^violet radiation. 

thin, controlled layer of ink film or coating material onto the ^ lithography is a process that is well known in the 

plate. In flexo pressworiL anilox rollers transfer a controlled ^ ^ llf n; M ^ pUnograptuc method. This means mat the 
ink film from the rubber plate (or rubber-covered roller) to ifMge ^ ooimrinting areas are essentially on the same 
the web to print the image. Anilox rollers are also used in p) awr 0 f a fan metal plate and the distinction between them 
remoistenable glue units and to create "scratch-and-snifT ^ nM ^ alMino ^ chemically. There are two basic differences 

perfume ads. M between offset lithography and other processes. First- it is 

ANILOX SYSTEM based on the principle that grease and water do not mix. 

The inking method commonly employed on flexographic Second, the ink is offset from the first plate to a rubber 
presses. An elastomer-covered fountain roller supplies a Mmn)tpt ^ then from the blanket to a substrate on which 
controlled ink film from the ink pan to the engraved meter- ^ wrif)g is to occur such as paper, 
ing roller. After ink floods the metering roller, the fountain ^ WbeQ me printing plate is made, the printing image is 
roller is squeezed or wiped usually with a doctor blade to m ^ grease receptive and water repellant and the nooprint- 
remove the excess ink. The ink that remains on the metering . afCAi ^ mMdc waKer receptive and ink: repellant The 
roller is then tnnsferTed to the rubber printing plate. pUte is mounted on the plate cylinder of the press which, as 

COXTER it rotates, comes in contact successively, with rollers wet by 

A device with a pan to contain the coating m a rrri a l a pan 3J t ^ ^ n^mp^ing solution and rollers wet by ink. The 
roller partially immersed in the coating material contained in ^mp^ in g solution wets the nonprinting areas of the plate 
the pan. and a coater roller to meter off a uniform film of the ud prevents the ink from wetting these areas. The ink wets 
coating material and apply it to the printing plate. tfie treas which are transferred to the utermediate 

COATING blanket cylinder. The inked image is transferred to the 

An unbroken, clear film applied to a substrate in layers to ^ fU bstrate as it passes berween the blanket cylinder and the 
protect and seal iL or to make it glossy. impression cylinder. Transferring the image from the plate to 

FLEXOGRAPHIC INK a rubber blanket before transfer to the substrate is called the 

A quick-drying, fluid ink that is highly volatile or an ink offset principle. ^ — 

that can be water based and nonvolatile. One major advantage of the offset principle is that the soft < 0 g 

FLEXOGRAPHY 45 rubber surface of the blanket creates a dearer impression on K q 

A method of rotary letterpress printing characterized by the \ wide variety of paper surfaces and other substrate mate- g £ w 

use of flexible, rubber, or plastic plates with raised image rials with both rough and smooth textures with a minimum Qui 
areas and fluid. ias>id-4rying inks. of press preparation, E 3 cj 

S^rTONES Offset lithography has equipment for short me*imiand ggg 

Dot-pattern images that have the appearance of so long runs. Both sheetf ed and web presses are used. Sheetf ed U q 
continuous-tone images because of the limited resolving lithography is used for printing advertising, becks, catalogs. * 
power of the humaTeye. This limitation accounts for an greeting cards, posters, labels, packaging, folding boxes. a 
optical illusion; small halftone dots, when viewed at the decalcomanias. coupons, trading stamps, and art^oduc- 
normal reading distance, cannot be resolved as individual tions. Many sheetf ed presses can perfect (print both sides of 
dots but blend into a continuous lone. ss the paper) in one pass through me press. Web offsetisused 

LITHOGRAPHIC PLATES for V™**Z business forms, newspapers, preprinted news- 

A iSSraphic plate is precoated with a light-sensitive or paper inserts, advertising literature, catalogs, long-run 

ctherwiseimaeeable coating, and the separation berween the books, encydopedias. and magazines. ^ 

*^d^K^^ chemically. The In offset limography^me rubber bUnket £ 

£age areiLsm^ inx receptive and refuse water and the 60 to irregular printing surfaces, multmgin the § 
non^ageWeas must be Preceptive and refuse ink. The pressure and preparation. ^^J^ 0 ^^!,^^ g 
widerme difference maintained^etween the ink receptivity text and halftones on routfi surfaced f^J^*^ f 
of the uriage areas and the water receptivity of the nonimage substrate does not contact the panting > 
areas. Sebetterthe p4ate wiU be. m^er it wfll run on the in^ plate life and reduang abrasive ^^J^^ 0 ° 
cress, and consequently, the better the printing. There are 65 the plate is nght for reading rather dun *^™*** t 
^^Tof^ogriphic plates. TlJpUte is an image Finally, less ink is required for equal coverage drym : a 
ca^thTa sLcTb^^oWiic. or flat and smooth. speeded, and smudging and setoff are reduced Setoff is a 
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addition that results when wet ink on the surface of the Thus, liquid opaque coatings or inks such as white colored 
SK^^ ^^saiff vetides. and slurries with metal par- 

telctom pile tides do not achieve desired results when printed in an offset 

Thus in summary, conventional Uthograpoic offset jrint- lithographic process and must be transferred from the offset 
in g machines or presses comprise one or more image 3 lithographic in-line machines to a separate machine for 
mating stations each having a printing roller or a plate printing in a separate run. 

cylinder to which is fastened a thin hydropmlic. oleopoobic Such requirements not only binder the speed of the 
printing plate having image areas which are oleophilic and printing process but also require additional time and thus 
hydrophobic and background areas which are oleopoobic increase the cost of the printing. 

and bydropbilic. The plate surface is continuously wetted 1Q ^ would be advantageous to have a continuous in-line 
with an aqueous damping solution which adheres only to the process in which not only offset lithographic printing could 
background areas and inked with oleo-resinous inks which p Uce ^ u which, in the same in-line process, liquid 

adhere only to the image areas of the plate as wet ink. The vehides induding opaque coatings, such as white 

ink is offset transferred to the rubber surface of a contacting ^ ^ slurries containing encapsulated essences or metal- 
blanket cylinder and then retransf erred to the receptive ^ panicles could also be printed and dried not only before 
surface of a copy web or a succession of copy sheets, such ^C^- of me offset lithographic inks but also in which, 
as paper, with an impression cylinder and the ink audnesby ^JTug.^ opaque coatings have been applied, an 
oxidation and curing after passing through • drying stanoiL ^ CQ ^ o0 ^^ Mp ^ to the printed liquid vehicle 
It is also known to provide the pnnjug machine with a U^cSSc procesTTme continuous 

downstream coating station having a blanket roller assoa- image using me umograpmc pcw» 3 u> 
ated with a coating application unit for the appUcatioo of an 20 in-line process. 

overall protective coating over the entire printed area of the SUMMARY OF THE INVENTION 

copy sheets or web. . .. 

It is known to apply pattern coatings of protective com- The present invention provides for a continuous in-une 
position by mct m of blanket rolls by cutting into the rubber printing process having a plurality of successive printing 
surface of the blanket to create raised or relief surface areas is ,utions for printing color images on a substrate. At least one 
which selecrivdy receive the coating composition from the ^ me stations prints a liquid vehicle image on a substrate 
application roll for retransf er to selected areas of the copy with an opaque coating using the flexograpbic process and 
sheets in form of pattern coatings. See US. Pat. No. 4,796, at least one of me successive printing stations printing a 
555, second color image over the liquid vehicle image on the 

Uthograpoic inks are formulated to print from piano- x printed substrate using the limograpbic process in the con- 
graphic surfaces which use the principle that grease and tinuous in-line process, 
water do not mix. Lithographic inks are generally very 

In the novel inventive system, a single in-line continuous 
strong in color value to compensate for the lesser amount -^ting process is used. One of the stations may print a 
applied. They are among the strongest of all inks. Hie » ^ vemcie on a substrate that contains a slurry 
average amount of ink transferred to the paper is about half 35 ^.^ n eacI psulated essence therein utilizing the flexo- 
that of letter press because of the double split of the ink film mpbic process. Another one of the stations may apply an 
between the plate cylinder and the blanket cylinder and the overcoating over the liquid vehide image on the printed 
blanket cylinder and the substrate on the impression cyhn- substrate using a lithographic process. Still another of the 
der. stations may print an aqueous-based vehicle image including 

Problems occur in the offset limograpbic process when 40 t suspended metallic material therein using the flexc^raphic 
t^t^m to print certain colors such as white and in v ryrtf , m fem » metallic coating and thereafter at least one 
ossicular white on other colors such as yellow because the of the successive printing stations prints a color image ova 
color white will be faint and not sufficiency strong. In such me ^eous-based vehide image using the limograpbic ^ 
cases, the sheet or papa or substrate requirmg me white ink offset process in the continuous in-line process. <o2 
usually has to be run through the same printer several times 43 WQcaever , station is used for flexograpbic printing, a fho 
before the white becomes suffidently strong. flexc^raomc plate image is placed on the blanket cylinder 2 H w 

Further, such colors are not generally printable in an offset for receiving the liquid vehicle and transferring the liquid q 2 > 

lithographic printing process. This means that the sheets or ^ ^ im(rts ^ oti cylinder for printing. An anflox tl 3 (j 

substrate must be removed and transferred to a second type associated with the flexograpbic pta fc* stipprying g ^ uj 

of machine using the flexograpbic process to apply greater so tDe Uquid which may be an aqueous-based vehide. § £ 
amounts of ink in successive printing runs to achieve me ^ .odinon. u such case, a high-vdodty air dryer is g 
desired print quality. «sociatedwimtheiimTessioncylmte 

A Ufa situation cocurs with thepriiitmg of . ^ stations where the printing on the substrate is 

aerials such a^scratc^d.snur n^teruds wfa^^ ^ to assist in drying tbTuikc? Uquid vehide printed 
uquid vehicle with a slurry c^tauung an «^*uU*d » otto sUstrate while 7 is on or near me impression 
essence. Such ^J^'*^^ Slinto before the substrate arrives at the next successive 

slurry, must be printed with a flexograpbic 1^" £tio7for additional printing, or before printing occurs at co 

me anilox roller can supp y |^ amounu of ink to the ^ t $uc ^ c ^ g 

'^^A'SZ** a slurry having su, . T*u, if a Uquid vehide «^»^ § 

pcndeo^S therdn such as metallic partides is to be it is printed wrAa flexof^cpn^s wftucfa O 

Set sX ulhographic process cannot be used with- greater amount of mk on &e substrate £ 

K nS ofT^o^ solution with metallic inks a higb-vdociry a^ dryer ^ 9 ^™^™^* 

which cauH dulling of the image. Further, the above- impression cylinder and pnor to *'™^J™*^™ 

^o^^SSct^ti^Sa adds to the dulling of £5 by the next successive «Doa ft d«ed, « 

^^.M^vT^ic^ desired results, the panting cessive station me printing of the ^J^ dv ^^/ f 

musTXp^w^ a flexogrmtxxic printing machine. again take place thus ensuring the desired intensity of 
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whiteness on the substrate. Subsequently, it the next sue- downstream liquid application station is a coating applica- 

ceedine station a printing may take place on top of the white uon station for printing a protective and/or aesthetic coating 

printing and such printing may continue at the remaining over selected portions ofor over the enure lak-imtge printed 

jraung uu »o«* * ' » surface of the copy sheets and can also be used to print 

successive stations. mcuUic COM ^ %% v ^mry. As stated in VS. Pat. No. 

Thus, it is an object of the present invention to provide i 4/79^5$. two liquid application stations are shown, the 

plurality of successive printing stations for printing color taWPT deluding a coating apparatus and the first station being 

images on a substrate in a continuous in-line process and in a conventional offset image printing station. The coating 

which some of the stations print using the flexographic application printing station is one that can be modified to 

process and other of the stations print utilizing the offset convert it either permanently or intermittently to a coating 

lithographic process. 1 $UQ0D from an offset lithographic station. 

It is also an object of the present invention to print an Such a station is illustrated in FIG. 2 herein. The station 
aqueous-based vehicle image including a suspended metal- 3$ comprises a housing 32 which includes therein a plate 
lie material therein using the flexographic process at one cylinder 34 that is fed with an ink system of rollers 36 that 
printing station and at least one successive printing station ^ ^ ^ £ om u ^ supply 38 and transfer it to the plate 
printing a color image over the aqueous-based vehide image cylinder 34. A blanket cylinder 40 is in ink transfer r cla- 
using a lithographic process in a continuous in-line process tionship with the plate cylinder 34 and the impression 
or placing an overcoating over the aqueous-based vehicle cylinder 42 where the image is transferred to a substrate 
image using the flexographic process and then printing at posing between blanket cylinder 40 and impression cylin- 
successive stations using the lithographic process. ^ der 42 as blanket cylinder 40 rotates in the direction of arrow 

It is yet another object of the present invention to provide 52. This is a conventional offset lithographic printing sta- 

a continuous in-line printing process in which one of the tion. When it is desired to convert that station into a cotter 

stations prints a liquid vehicle image on the substrate with a station, the coater apparatus 43 has a coater head 44 indud- 

slurry containing an encapsulated essence using the flexo- ing a supply of liquid coating and an aniiox roller 46 that can 

graphic process and at least one of the successive printing a be moved such that it can be in contact with either the 

stations applies an overcoating over the liquid vehide image blanket cylinder 40 for direct printing or the plate cylinder 

on the printed substrate using the offset lithographic process 34 for offset printing. In this case, the ink rollers 36 for the 

in a continuous in-line process. lithographic system are removed from engagement with the 

plate cylinder 34 in a well-known manner. The coater unit 43 

BRIEF DESCRIPTION OF THE DRAWINGS w includes a motor device 45. an arm 47. and a pivotal 

_ A ^ r . ^ . • _ ^ connection 48 that connects the coater head 44 with the 

These and other features of the present invention will be ^ Mjcmbhr 

mere fullv disdosed when taken in conjunction with the ^ 

£££ DE»S£d DKcSlON OFTHE PRESENT As stated previously, the off set Uthograpruc machine of 

S^moN in which like numerals represent like dements FIG. 2 is converted as shown therein 10 a coater that is used 
H^^irfv 33 onlyin the last stage of an in-line prwungprocess.lt has not 
ana in wnicn. ^ (q ^ u$ed m olha than the last printing 

FIG. 1 is a schematic view of a prior art offset lithography mcmkthtlis pUc ed on the blanket cylinder 

printing station; by means of an awlox roller is still wei when it arrives at the 

FIG. 2 is a generalized depiction of a printing station that subsequent stations, thus causing smearing of the printed 

may be used either as an offset lithographic station or a SUK erial and causing a general impossibility of printing 

flexographic printing station and illustrates how the station otbff information thereon. However, applicant has modified 

may be converted from an offset lithographic station to a me ftmtinn ^ xa9n u FIG. 2 by the addition of a high-vdociry 

flexographic station; and ^ 54) that is associated with the impression cylinder 

FIG. 3 illustrates the continuous in-line process of the 42 directly after the ink is transferred from the blanket ^ 
present invention comprising a plurality of printing stations. 4J cylinder to the substrate on the imprruioa cylinder. Thus by ^ u 

each of which can be converted from an offset lithographic using flexographic inks, or aqucou* coatings which are < O § 

printing station to a flexographic printing station as well as naturally quick-drying inks, and the high-vdociry air dryer h h q 

a final coating station. 50 located at the point where the ink is applied to the g f- u 

substrate on the impression cylinder, the ink is sufficiently g ^ > 

DETAILED DESCRIPTION OF THE PRESENT dricd & t0 ^ ^ ^on that further printing £ 3 F- 

INVENTION cm ^ pi*ce on the printed substrate. 2 3 ljj 

FIG. 1 is a schematic representation of a well-known Tims, as shown in FIG. 3. a conventional in-line offset g^o 

offset lithography printing station It having a plate cylinder lithographic printing machine 52 is shown having an appa- £ 

12 a blanket cylinder 14. and an impression cylinder 16. The ranis to feed paper into the said machine, referred to as a c - 
printing medium or substrate, such as paper 20 either in 53 feeder 54. printing stations 54. 58. 60. 62. and 64 and a 

sheet form or web. is fed over the impression cylinder 16 in coating station 66. A delivery station 68 receives the printed 

printing contact with the blanket cylinder 14 to receive the material or substrates. Thus there are a plurality of succes- 

image and then passes over the paper transfer cylinder 18 sive printing stations 56. 58. 60. 62. and 64 for printing color 

with the image printed thereon. An inking system 26. well images on the substrate in a continuous in-line process. Any 
known in the art transfers the ink from the ink supply to the w one of the printing stations 56-64 can be modified as w 

plate cylinder 12. This is a typical offset lithography printing generally shown therein and as illustrated in FIG. 2 to print a> 

station, a first color image using the flexographic process. The O 

As disclosed in VS Pat No. 4.796 offset lithe- succeeding printing stations can then print a second color o 

graphic printing machines generally have a plurality of image over the first color image using Ihe Umopraphic £ 
£-tine liquid appucation stations at least one of which is an as process in the continuous in-line process. As Owstrated in 

£k imaVe printing station for printing Uthographic ink HO. 2. the flexographic process printing suaon mcludes the 

images on to stable «ceptive copy sheetTThe final blanket cylinder 40 and the impression cylinder 42. A 
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flexographic plate 41 on the blanket cylinder 40 has an In the present invention, at least one of the flexographic 
ima« thereoo for receiving the first color from the anilox printing stations prints an image with liquid vehicle slurry 
roller 46 and transferring that first color image to the containing an encapsulated essence. In another embodiment, 
impression cylinder 42 for printing on the substrate. The at least one of the printing stations prints an image with a 
high-velocity air dryer 56 thus dries the flexographic ink on 3 water-based liquid vehicle containing suspended panicles 
the substrate and passes the substrate to the subsequent that are either uniform or nonuniform in size. The suspended 
printing station. Thus in FIG. 3. station 56 may be modified panicles may be metallic particles up to substantially 16 
as generally shown therein and as illustrated in FIG. 2 and microns in diameter. 

a flexographic ink can be printed thereon at station 56. dned The present invention may also use the metallic color 
by the high-velocity air dryer 50. and coupled to subsequent 10 printing process as disclosed in commonly assigned U.S. 
in-line stations 58-44 for further printing a second or more P*l No. 5 J 70.97 6 incorporated herein by reference in its 
color images over the first color image using the offset entirety. 

lithographic process in a continuous in-line process. The u ooe aspect the novelty of the present invention is to 
flexographic printing station shown in FIG. 2 may print a aeate a ncX0 graphic printing station that can be used at one 
liquid vehicle image on the substrate with a slurry contain- of f plurmiitv ^ printing stations in a continuous in-line 
ing an encapsulated essence. At at least one of the successive ^ ^ ^ ^rfajch. at a subsequent printing station, a 
printing stations 58-64 an overcoating may be applied over £ax>*rapfaic process may be used to print over the liquid 
the liquid vehicle image on the printed substrate using Ae *^?™nx#L by the flexographic station, 
flexographic process in the continuous in-une process. The ^oTbJ ^n disclosed M apparatus for a corn- 

overcoating may be an aqueous overcoating, or an ultravio- inus - mcre ~ .™ 1UI 
let overcoating In addition, the substratemay be a sheet or *> bined Uthogr.phic/fiexographic printing process that 
a web 20 as illustrated in FIG. 1 or it may be single sheet fed includes a plurality of successive printing stations for pnnt- 
in the continuous in-line process from the stack sheets ing color, images on a substrate in a continuous in-line 
shown at 54 in FIG. 3. process and wherein one of the stations prints a first color 

Further, the modified flexographic printing station 30 image using the flexographic process and at least one of the 
shown in FIG. 2. as stated previously, may be any one of the 23 successive printing stations prints a second color image over 
stations 56-64 in FIG. 3. and as illustrated by stations 56 and the first color image using the lithographic process in the 
58. and may print an aqueous-based vehicle image including continuous in-line process. 

a suspended metallic material therein using the flexographic While the invention has been described in connection 
process to form a metallic coating. Again, after it is dried by ^ m A preferred embodiment, it is not intended to limit the 
the high-velocity air dryer 50. it may be passed to one of the y> scope of the invention to the particular form set forth, but. 
successive printing stations for printing a color image over 0D the contrary, it is int e nded to cover such alternatives, 
the aqueous-based vehicle image using the offset litbo- modifications, and equivalents as may be included within 
graphic process in the continuous in-line process. The sus- the spirit and scope of the invention as defined by the 
pended material may include uniform- sized metal particles appended claims, 
to form the metallic coating or it may include nonuniform or 3 3 We claim: 

multiple- sized metal particles to form the metallic coating. \ m Apparatus for a combined lithographi c/flexographic 

The present invention is especially useful when a liquid printing process comprising: 
opaque coating must be printed such as a white color ink. In t substrate; 

that case, it may be desirable to have bom stations 56 and 58 a plurality of successive printing stations for printing 
modified as shown in FIG. 3 and as illustrated in detail in 40 color images on the substrate in a continuous in-line 
FIG. 2. In such case, the anilox roller 46 at each station process; 

delivers the white ink in the same pattern to the flexographic one ^ ^ a^ons comprising a flexographic printing 
plate 41 on the blanket cylinder 40 for transfer to the station for printing a liquid vehicle image on said 

substrate on the impression cylinder 42. As the substrate substrate with a slurry containing an encapsulated 

passes the higb-velocity drying station 50. the ink is dried 45 essence using the flexographic process; 
and the second station may again print the same white « least one of said successive printing stations being a 
pattern on the substrate to increase the quality of the white lithographic printing station; and 

ink appearance after it is applied to the substrate. an overcoating applied over the liquid vehicle image on 

Thus, the station or stations that are converted to flexo- ^ SUOJtrate tt at least one of said successive 

graphic printing stations may have an ink-providing means 30 ^©graphic printing stations using the lithographic 
46 at the printing station for applying a flexographic ink to process in said continuous in-line process, 

the blanket cylinder to form the image. A substrate receives ^ Apparatus as in claim 1 wherein said overcoating is an 
the flexographic ink image transfer from the blanket cylinder «ueous wercoating. 

and at least one subsequent printing station in the in-line 3 4—^3 „ ^ claim 1 wherein said overcoating is an 
process receives the image-printed substrate and prints an 55 ^ overcoating, 

additional coated ink image on the substrate on top of the 4 Ap - ariai j M ^ 1 wherein: 
flexographic ink image using offset lithography. Theaddi- ^ whmtc „ t -„ ud 
uonal colored ink images that can be printed on top of the . . m , 

flexographic ink irsugL « be convSLul lifcographic fi^jZSXfSS? ^000950 
inks or waterless inks. 60 ^ ~"T . . 

Further, the colored ink images may be printed with ^ ****** f • ** ; u<1 
halftone screening processes. The flexographic ink image «aid ir^aratus includes 

ud the colored mk images may also be printed in solids <• Apparatus for a combined lithographicrtlexognplnc 
incVor halftone printing plates in sequence and in registry in printing process comprising: 

successive printing stations to produce i multicolored image a a plurality of successive printing stations for printing 
on the substrate. Further, the printing apparatus may include color images on a substrate in a continuous a-une 

a sbeetfed press or a web press. P"**" : CONFIDENTIAL 
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one of siid stations comprising a flexographic printing 
station printing an aqueous-based vehicle image using 
the flexographic process to farm a metallic coating; 

a suspended metallic material being included in said 
aqueous-based vehicle image; and 5 

at least one of the successive printing stations comprising 
an offset lithographic printing station printing a color 
image over the aqueous-based vehicle image using the 
offset lithographic process in said continuous in-line 
process. io 

7. Apparatus as in claim 6 wherein said suspended mate- 
rial includes uniform-sized metal parades to form said 
metallic coating. 

8. Apparatus as in claim 6 wherein said suspended mate- 
rial includes nonuniform- sued metal particles to form said u 
metallic coaling. 

9. Apparatus as in claim 6 further including: said flexo- 
graphic printing station including a plate cylinder having a 
flexographic plate thereon, a blanket cylinder, and an 
impression cylinder; 2D 

a flexographic plate image transferred from said plate 
cylinder to said blanket cylinder, said image being 
formed of said metallic coating, said blanket cylinder 
transferring said metallic coating to said impression 
cylinder for printing said flexographic plate image on 23 
said substrate; and 

an anilox roller associated with said flexographic plate for ~ 
supplying said aqueous-based vehicle containing said 
suspended metallic material to said flexographic plate. 

10. Apparatus for creating a combined lithographic/ 30 
flexographic printing process comprising: 

a plurality of successive printing stations for printing 
color images on a substrate in a continuous in-line 
process; 

one of said stations comprising a flexographic printing 35 
station for printing a first color image using the flexo- 
graphic process; and 

at least one of the successive printing stations comprising 
an offset lithographic printing station for printing a 
second color image over the first color image using the 40 
offset lithographic process in said continuous in-line 
process. 

11 Apparatus as in daim It further including: 
said flexographic printing station including a plate 
cylinder, a blanket cylinder, nod an impression cylin- 
der; 

a flexographic plate on said plate cylinder; 

an anilox roller associated with said flexographic plate for 
supplying a first color to said flexographic plate to form x 
said first color image; and 

said blanket cylinder receiving said first color image from 
said plate cylinder and transferring said first color 
image to said impression cylinder for printing on said 
substrate. 53 

12. Apparatus for creating a combined lithographic/ 
flexographic printing process comprising: 

a substrate; 

a plurality of successive printing stations for printing 
color images on the substrate in a continuous in-line 60 
process; 

at least two successive ones of said printing stations being 
flexography stations and comprising: 

( 1) a supply of liquid coating; 

(2) a plate cylinder associated with a blanket cylinder. 65 
said plate cylinder having a flexographic plate 
thereon; 



(3) an anilox roller associated with said liquid supply 
coating and said plate cylinder for delivering said 
liquid coating to said flexographic plate to form an 
image for transfer to said blanket cylinder; 
(A) an impression cylinder for receiving said liquid 
coating image transferred from said blanket cylinder 
and printing said image on said substrate, said at 
least, two flexography stations printing the same 
liquid coating image in sequence and in superim- 
posed relationship; and 
at least one offset lithographic printing station for receiv- 
ing said substrate and printing over said liquid coating 
image. 

13. Apparatus as in claim 12 wherein said liquid coaling 
image printed on said substrate is a white color ink. 

14. Apparatus as in claim 12 further including an air dryer 
associated with each of said impression cylinders on said 
flexography stations, said air dryer having sufficient air 
velocity for drying said liquid coating before the substrate is 
transferred to the successive printing sub on in said continu- 
ous in-line process. 

15. Apparatus for a combined titbograpuc/flexographic 
printing process comprising: 

a plurality of successive printing stations for printing 
color images on a substrate in a continuous in-line 
process, said printing stations inducing both litho- 
graphic and flexographic printing stations; 

a blanket cylinder at at least a first one of said flexo- 
graphic printing stations; 

flexographic ink-providing means at said at least first one 
of said flexographic printing stations for applying a 
flexographic ink to said blanket cylinder to form an 
image; 

. a substrate for receiving said flexographic ink image 

transferred from said blanket cylinder; and 
at least one subsequent lithographic printing station in 
said in-line process for receiving said image printed 
substrate and printing an additional colored ink image , 
on said substrate on top of said flexographic ink image 
using offset lithography. , 

16. Apparatus as in claim 15 further comprising: 

a plate cylinder at said at least first one of said flexo- 
graphic stations; 

a flexographic plate on said plate cylinder for receiving 
and tranrfemng said flexographic ink to said blanket 
cylinder; and 

said flexographic ink-providing means including a flexo- 
graphic ink supply and an anilox roller associated with 
said flexographic ink supply for transferring said flexo- 
graphic ink to said flexographic plate. 

17. Apparatus for a combined lithographic/flexographic 
printing process for printing a multicolored image compris- 
ing: 

a plurality of successive printing stations for printing 
color on a substrate in a continuous in-line process, said 
printing stations including both lithographic and flexo- 
graphic printing stations; 

at least one of said flexographic printing stations having: 

( 1) a plate cylinder and a blanket cylinder, said plate 
cylinder including a flexographic plate having an 
image thereon for transferring a flexographic color 
ink image to said blanket cylinder, 

(2) ah etched anilox roller for applying a flexographic 
color ink to said flexographic plate on said plate 
cylinder, 
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(3) to impression cylinder in ink-transfer relationship 
with said blanket cylinder for transferring said flexo* 
graphic color ink image from said blanket cylinder to 
said substrate; and 
at least one of said succeeding printing stations being a 

lithographic printing station using offset lithography 

for printing additional colored ink images on top of said 

flexographic ink image. 

18. Apparatus as in claim 17 wherein said additional 
colored ink images art farmed with lithographic inks. 

19. Apparatus as in claim 17 wherein said colored ink 
images are formed with waterless inks. 

20. Apparatus as in claim 17 further including an air dryer 
adjacent to said impression cylinder for drying the flexo- 
graphic ink image transferred to said substrate before said 
additional colored ink images are printed thereon. 

21. Apparatus as in claim 17 further including halftone 
printing plates for printing said colored ink images. 

22. Apparatus as in daim 17 wherein said flexographic 
ink image and said colored ink images are primed as solid 
colors and/or with halftone printing plates in sequence and 
in registry in said successive printing stations to produce 
said multicolored image on said substrate. 

23. Apparatus as in daim 17 wherein said printing appa- 
ratus indudes a sheet-fed press. 

24. Apparatus as in daim 17 wherein at least one of said 
flexographic printing stations prints said flexographic ink 
image with liquid vehide slurry containing an encapsulated 
essence. 

25. Apparatus as in claim 17 wherein at least one of said . 
printing stations prints said flexographic ink image with a 
water-based liquid vehide containing suspended parades. 

26. Apparatus as in claim 25 wherein said suspended 
parades are uniform in size. 

27. Apparatus as in claim 25 wherein said suspended 
parades are nonuniform in size. 

28. Apparatus as in claim 25 wherein said suspended 
parades are metallic parades. 

29. A method of combining lithography and flexographic 
printing in a continuous in-line process comprising the steps 
of: 

providing a plurality of successive lithographic/ 
flexographic printing stations for panting colored ink 
images on a substrate; 

printing a flexographic ink image on said substrate at at 
least one of said flexographic stations; 

transferring said printed substrate to at least one subse- 
quent printing station in said continuous in-line pro- 
cess; and 

printing colored ink images on top of said flexographic 
ink image at at least one of said subsequent lithographic 
printing stations with an offset lithographic process. 

30. A method as in claim 29 further comprising the step 
of drying said flexographic ink image on said substrate with 
an air dryer prior to printing said colored ink images thereon. 

31. A method as in daim 29 further including the step of 
printing a coating on top of said colored ink images at one 
of said plurality of subsequent printing stations. 

32. A method as in claim 29 wherein said colored inks 
forming said colored ink images are waterless. 

33. A method as in claim 29 wherein said colored inks 
forming said colored ink images are in a solvent-based 
liquid vehide. ' ' 



23 
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34. A method as in claim 29 further including the steps of: 
printing a slurry on said substrate at any of said printing 

stations in said continuous in-line process; 
using an encapsulated essence in said slurry; and 
printing an overcoating over said slurry at a subsequent 

printing station in said in-line process to protect said 

essence. 

35. A method as in daim 34 further including the step of 
printing an aqueous-based coating ova said slurry. 

36. A method as in claim 34 further including the step of 
printing an uinvioiet coating over said slurry. 

37. A method of combining offset lithography and flexo- 
graphic printing in a continuous in-line process comprising 
the steps of: 

providing a substrate; 

applying a flexographic ink to a blanket cylinder in a 
pattern with a coating head at a first flexographic 
printing station; 

transferring said pattern of flexographic ink from said 
blanket cylinder to the substrate: and 

printing a waterless ink pattern over said flexographic ink 
pattern on said substrate at at least one subsequent 
offset lithographic printing station in said continuous 
in-line process. 

38. A method of combining lithography and flexographic 
printing in a continuous in-line process comprising the steps 
of: 

printing an aqueous-based vehide image having sus- 
pended particles therein on a substrate at a first flexo- 
graphic printing station; 

transferring said image printed substrate to at least one 
additional printing station in said continuous in-line 
process; and 

printing additional colored ink images on said printed 
substrate over said aqueous-based vehicle image in an 
offset lithographic process at said at least one additional 
printing station in said in-line process. 

39. A method of combining lithography and flexographic 
printing in a continuous in-line process comprising the steps 
of: 

(1) providing a plurality of successive printing stations for 
printing liquid vehicle images on a substrate in said 
in-line continuous process: 

(2) utilizing an anflox roller to traosf er a liquid ink as said 
liquid vehide to a flexographic plate image at at least 
one of said printing stations: 

(3) printing said liquid ink from said flexographic plate 
image to a substrate; 

(4) transferring said printed substrate with said liquid ink 
image to a subsequent printing station in said in-line 
printing process; 

(5) repeating steps (2H4) at subsequent printing stations 
in said in-line process to achieve a desired opadty ink 
image on said substrate; and 

(6) printing an ink pattern over said flexographic ink 
image using an offset lithographic process. 

40. A method as in daim 39 further including the step of 
additionally printing colored ink images over said liquid ink 
image on said substrate at subsequent ones of said printing 
stations in said in-line process. 

41. A method as in daim 40 wherein said liquid ink is an 
opaque white color. 
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Reissue of U. S. Patent No. 5,630,363 



CLAIMS 



Note: Bracketed material in the following claims has 
been deleted from U. S. Patent 5,630,363 as issued; 
underlined materials, including new claims 42-84 has 
been added. 

I . Apparatus for a combined 
lithographic/flexographic printing process comprising: 

a substrate; 

a plurality of successive printing stations for 
printing color images on the substrate in a continuous in- 
line process; 

one of said stations comprising a flexographic 
printing station for printing a liquid vehicle image on said 
substrate with a slurry containing an encapsulated essence 
using the flexographic process; 

at least one of said successive printing stations 
being a lithographic printing station; and 

an overcoating applied over the liquid vehicle image 
on the printed substrate at at least one of said successive 
lithographic printing stations using the lithographic process 
in said continuous in-line process. 

2. Apparatus as in claim 1 wherein said 
overcoating is an aqueous overcoating. 

3. Apparatus as in claim I wherein said 
overcoating is an ultraviolet ink overcoating. 



4. 



Apparatus as in claim 1 wherein: 
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said substrate is a paper sheet; and 
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said apparatus includes a sheet feeder. 

5. Apparatus as in claim 1 wherein: 
said substrate is a web; and 

said apparatus includes a web feeder. 

6. Apparatus for a combined 
lithographic/flexographic printing process comprising: 

a plurality of successive printing stations for 
printing color images on a substrate in a continuous in-line 
process; 

one of said stations comprising a flexographic 
printing station printing an aqueous-based vehicle image 
using the flexographic process to form a metallic coating; 

a suspended metallic material being included in said 
aqueous-based vehicle image; and 

at least one of the successive printing stations 
comprising an offset lithographic printing station printing a 
color image over the aqueous-based vehicle image using 
the offset lithographic process in said continuous in-line 
process. 

7. Apparatus as in claim 6 wherein said 
suspended material includes uniform-sized metal particles 
to form said metallic coating. 

8. Apparatus as in claim 6 wherein said 
suspended material includes nonuni form-sized metal 
particles to form said metallic coating. 

9. Apparatus as in claim 6 further including: 
said flexographic printing station including a plate cylinder 
having a flexographic plate thereon, a blanket cylinder, and 
an impression cylinder, 

a flexographic plate image transferred from said confidential 
plate cylinder to said blanket cylinder, said image being subject to 
formed of said metallic coating, said blanket cylinder protective order 
transferring said metallic coating to said impression 

, \ 
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cylinder for printing said flexographic plate image on said 
substrate; and 

an anilox roller associated with said flexographic 
plate for supplying said aqueous-based vehicle containing 
said suspended metallic material to said flexographic plate. 

1 0. Apparatus for creating a combined 
lithographic/ flexographic printing process comprising: 

a plurality of successive printing stations for 
printing color images on a substrate in a continuous in-line 
process; 



one of said stations comprising a flexographic 
printing station for printing a first color image using the 
flexographic process; and 

at least one of the successive printing stations 
comprising an offset lithographic printing station for 
printing a second color image over the first color image 
using the offset lithographic process in said continuous in- 
line process. 

11. Apparatus as in claim 10 further including: 

said flexographic printing station including a plate 
cylinder, a blanket cylinder, and an impression cylinder, 

a flexographic plate on said plate cylinder, 

an anilox roller associated with said flexographic 
plate for supplying a first color to said flexographic plate to 
form said first color image; and 

said blanket cylinder receiving said first color image 
from said plate cylinder and transferring said first color 
image to said impression cylinder for printing on said 
substrate. 

1 2. Apparatus for creating a combined 
lithographic/ flexographic printing process comprising: 



a substrate; 
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a plurality of successive printing stations for 
printing color images on the substrate in a continuous in- 
line process; , 

at least two successive ones of said pnnting stations 
being flexography stations and comprising: 

( 1 ) a supply of liquid coating; 

(2) a plate cylinder associated with a blanket 
cylinder, said plate cylinder having a flexographic plate 
thereon; 

(3) an anilox roller associated with said liquid 
supply coating and said plate cylinder for delivering said 
liquid coating to said flexographic plate to form an image 
for transfer to said blanket cylinder; 

(4) an impression cylinder for receiving said 
liquid coating image transferred from said blanket cylinder 
and printing said image on said substrate, said at least two 
flexography stations printing the same liquid coating image 
in sequence and in superimposed relationship; and 

at least one offset lithographic printing station for 
receiving said substrate and printing over said liquid 
coating image. 

13. Apparatus as in claim 12 wherein said liquid 
coating image printed on said substrate is a white color ink. 

14. Apparatus as in claim 12 further including 
an air dryer associated with each of said impression 
cylinders on said flexography stations, said air dryer having 
sufficient air velocity for drying said liquid coating before 
the substrate is transferred to the successive printing station 
in said continuous in-line process. 

15. Apparatus for a combined 
lithographic/flexographic printing process comprising: 

a plurality of successive printing stations for 
printing color images on a substrate in a continuous in-line 
process, said printing stations including both lithographic 
and flexographic printing stations; 
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a blanket cylinder at at least a first one of said 
flexographic printing stations; 

flexographic ink-providing means at said at least 
first one of said flexographic printing stations for applying 
a flexographic ink to said blanket cylinder to form an 
image; 

a substrate for receiving said flexographic ink image 
transferred from said blanket cylinder; and 

at least one subsequent lithographic printing station 
in said in-line process for receiving said image printed 
substrate and printing an additional colored ink image on 
said substrate on top of said flexographic ink image using . 
offset lithography. 

16. Apparatus as in claim 15 further comprising: 

a plate cylinder at said at least first one of said 
flexographic stations; 

a flexographic plate on said plate cylinder for 
receiving and transferring said flexographic ink to said 
blanket cylinder, and 

said flexographic ink-providing means including a 
flexographic ink supply and an anilox roller associated with 
said flexographic ink supply for transferring said 
flexographic ink to said flexographic plate. 

17. Apparatus for a combined lithographic/ 
flexographic printing process for printing a multicolored 
image comprising: 

a plurality of successive printing stations for 
printing color on a substrate in a continuous in-line process, 
said printing stations including both lithographic and 
flexographic printing stations; 

at least one of said flexographic printing stations 

having: 

. , j . * i_ » i * j • j CONFIDENTIAL 
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image thereon for transferring a flexographic color ink 
image to said blanket cylinder; 

(2) an etched anilox roller for applying a 
flexographic color ink to said flexographic plate on said 
plate cylinder; 

(3) an impression cylinder in ink-transfer 
relationship with said blanket cylinder for transferring said 
flexographic color ink image from said blanket cylinder to 
said substrate; and 

at least one of said succeeding printing stations 
being a lithographic printing station using offset 
lithography for printing additional colored ink images on 
top of said flexographic ink image. 

1 8. Apparatus as in claim 1 7 wherein said 
additional colored ink images are formed with lithographic 
inks. 

19. Apparatus as in claim 17 wherein said 
colored ink images are formed with waterless inks. 

20. Apparatus as in claim 1 7 further including 
an air dryer adjacent to said impression cylinder for drying 
the flexographic ink image transferred to said substrate 
before said additional colored ink images are printed 
thereon. 

21. Apparatus as in claim 17 further including 
halftone printing plates for printing said colored ink 
images. 

22. Apparatus as in claim 17 wherein said 
flexographic ink image and said colored ink images are 
printed as solid colors and/or with halftone printing plates 
in sequence and in registry in said successive printing 
stations to produce said multicolored image on said 
substrate. 



23. Apparatus as in claim 17 wherein said 
printing apparatus includes a sheet-fed press. ^UBJECT TO L 
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24. Apparatus as in claim 1 7 wherein at least 
one of said flexographic printing stations prints said 
flexographic ink image with liquid vehicle slurry 
containing an encapsulated essence. 

25. Apparatus as in claim 17 wherein at least 
one of said printing stations prints said flexographic ink 
image with a water-based liquid vehicle containing 
suspended panicles. 

26. Apparatus as in claim 25 wherein said 
suspended panicles are uniform in size. 

27. Apparatus as in claim 25 wherein said 
suspended panicles are nonuniform in size. 

28. Apparatus as in claim 25 wherein said 
suspended panicles are metallic panicles. 

29. A method of combining lithography and 
flexographic printing in a continuous in-line process 
comprising the steps of: 

providing a plurality of successive 
lithographic/flexographic printing stations for printing 
colored ink images on a substrate; 

printing a flexographic ink image on said substrate 
at at least one of said flexographic stations; 

transferring said printed substrate to at least one 
subsequent printing station in said continuous in-line 
process; and 

printing colored ink images [on top of] over said 
flexographic ink image at at least one of said subsequent 
lithographic printing stations with an offset lithographic 
process. 

30. A method as in claim 29 further comprising 
the step of drying said flexographic ink image on said 
substrate with an air dryer prior to printing said colored ink 

images thereon. confidential 
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31. A method as in claim 29 further including 
the step of printing a coating on top of said colored ink 
images at one of said plurality of subsequent printing 
stations! 

32. A method as in claim 29 wherein said 
colored inks forming said colored ink images are waterless. 

33. A method as in claim 29 wherein said 
colored inks forming said colored ink images are in a 
solvent-based liquid vehicle. 

34. A method as in claim 29 further including 
the steps of: 

printing a slurry on said substrate at any of said 
printing stations in said continuous in-line process; 

using an encapsulated essence in said slurry; and 

printing an overcoating [over] on top of said slurry 
at a subsequent printing station in said in-line process to 
protect said essence. 

35. A method as in claim 34 further including 
the step of printing an aqueous-based coating over said 
slurry. 

36. A method as in claim 34 further including 
the step of printing an ultraviolet coating over said slurry. 

37. A method of combining offset lithography 
and flexographic printing in a continuous in-line process 
comprising the steps of: 

providing a substrate; 

applying a flexographic ink to a blanket cylinder in 
a pattern with a coating head at a first flexographic printing 
station; 

transferring said pattern of flexographic ink from 
said blanket cylinder to the substrate; and confidential 
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printing a waterless ink pattern over said 
flexographic ink pattern on said substrate at at least one 
subsequent offset lithographic printing station in said 
continuous in-line process. 

38. A method of combining lithography and 
flexographic printing in a continuous in-line process 
comprising the steps of: 

printing an aqueous-based vehicle image having 
suspended particles therein on a substrate at a first 
flexographic printing station; 

transferring said image printed substrate to at least 
one additional printing station in said continuous in-line 
process; and 

printing additional colored ink images on said 
printed substrate over said aqueous-based vehicle image in 
an offset lithographic process at said at least one additional 
printing station in said in-line process. 

39. A method of combining lithography and 
flexographic printing in a continuous in-line process 
comprising the steps of: 

(1) providing a plurality of successive printing 
stations for printing liquid vehicle images on a substrate in 
said in-line continuous process; 

(2) utilizing an anilox roller to transfer a liquid 
ink as said liquid vehicle to a flexographic plate image at at 
least one of said printing stations; 

(3) printing said liquid ink from said 
flexographic plate image to a substrate; 

(4) transferring said printed substrate with said 
liquid ink image to a subsequent printing station in said in- 
line printing process; 

(5) repeating steps (2)-(4) at subsequent printing 
stations in said in-line process to achieve a desired opacity 

ink image on said substrate; and CON bSto 
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(6) printing an ink pattern over said 
flexographic ink image using an offset lithographic process. 

40. A method as in claim 39 further including 
the step of additionally printing colored ink images over 
said liquid ink image on said substrate at subsequent ones 
of said printing stations in said in-line process. 

41. . A method as in claim 40 wherein said liquid 
ink is an opaque white color. 

42. The apparatus of anv of claims 1.6. 10. 12. 
15 and 17. wherein the substrate is printed on both sides in 
one pass during the continuous in-line process, 

43. The method of anv of claims 29. 37. 38 or 
39 wherein the substrate is printed on both sides in one 
pass during the continuous in-line process, 

44. A pparatus for a combined 
litho^raphic/flexoqraphic printing process comprising: 

asubstratCi 

a plurality of successive printing stations for 
depositing a series of thin, controlled layers on one side of 
a subjtfft; jp a continuous in-line process; 

one of said stations comprising a flexographic 
printing station for priming a liquid vehi&jg irnagg an said 
substrate using a flexographic process: and 

at least one of said successive printing stations 
being a lithographic printing station; 

whereby said substrate IS Dnntgd on tog gf 01 on ths 
o pposite side of that previously printed at at kast Qllfi of 
said successive lithographic printing stations using tfag 
lithographic process in said continuous in-line process* 

41 A pparatus as m claim 44 wherein ai Jeasi 
nng gf ga^d thin, controlled layers at the fl<?xoKT?Phti • 



station is a coating material. 
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46. Apparatus as in claim 44 therein at least 
one of said thin, controlled lavers at one of the lithographic 
stations is an ink. 

47. Apparatus as in claim 44 wherein: 
said substrate is a paper sheet: and 

said a pparatus includes a sheet feeder. 

48. Apparatus as in claim 44 wherein: 
said substrate is a web: and 

said apparatus includes a web feeder. 

49. The apparatus of claim 44 for a combined 
lithoeraphic/flexographic printing process comprising: 

a plurality of successive printing stations for 
depositing a series of thin, controlled lavers on a substrate 
in a continuous in-line process: 

one of said stations comprising a flcxographic 
printing station printing an aqueous-based vehicle on one 
side of the substrate using the flexographic process to form 
a metallic coating image: 

a suspended metallic material being included in said 
aqueous-based vehicle: and 

at least one of the successive printing stations 
comprising an offset lithographic printing station priming a 
99tor imflg? Qn tQ P of the aqueous-based vehicle or on the 
qgpQjity side to that previously printed using the offset 
lithographic process in said continuous iifclins process, 

& Apparatus as in claim 49 wherein said 
suspended material includes uniform-sized metal particles 
to form said metallic coating . 

51. A pparatus as in claim 49 wherein said 
suspended material includes nonuni form-sized metal CONFIDENTIAL 
particles to form said metallic coating, SUBJECT TO 
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52. Apparatus as in claim 49 further including: 
said flexograohic printing station including a plate cylinder 
having a flexograohic plate thereon, a blanket cylinder, and 
an impression cylinder; 

a flexograohic plate image transferred from said 
plate cylinder to said blanket cylinder, said image being 
formed of said metallic coating, said blanket cylinder 
transferring said metallic coating to said impression 
cylinder for printing said flexograohic plate image on said 
substrate: and 



an anilox roller associated with said flexographic 
plate for supplying said aqueous-based vehicle containing 
said suspended metallic material to said flexograohic plate, 

53. A pparatus for creating a combined 
lithographic/flexograohic printing process comprising: 

a plurality of successive printing stations for 
depositing a series of thin, controlled layers on a substrate 
in a continuous in-line process; 

on; of said stations comprising a flexograohic 
Ennting statin £^ 
flexographic process; and 

at least one flf the other successive printing stations 
comprising an offset lithographic printing station for 
printing a second color image on the reverse sidfi of the 
substrate of the first color image using the flffs& 
lithographic process in said continuous in-line process 

& Apparatus as in claim 51 further incl u ding; 

said flexographic printing station including a aiats 
cylinder, a blanket cylinder, and an impression syJjpdSL 

a flexograohic plate Qfl said plate cylinder. 



an anilox roller associated with said flexographic 
plate for supplying a first color to said flw g raphw & 
form said first color image; and 
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said blanket cylinder receiving said first color image 
from said plate cylinder and transferring said first color 
image to said impression cylinder for printing on said 
substrate. 

55. Apparatus for creating a combined 
lithographic/ flexograohic printing process comprising: 

a substrate: 

a plurality of successive printing stations for 
depositing a series of thin, controlled layers on a substrate 
in a continuous in-line process: 

at least one of said printing stations being 
flexograohic stations and comprising: 

(1) a su pp ly of liquid coating: 

(2) a plate cylinder associated with a blanket 
cylinder, said plate cylinder having a flexoeraphic plate 
thereon; 

Q) an anilox roller associated with said liquid 
su pply coating and said plate cylinder for delivering said 
liqujfl qpatjpg to said flexographic plate to form an image 
for transfer to said blanket cylinder 

£4} an impression cylinder for receiving said 
liquid coating image transferred from said blanket cylinder 
and printing said jmagg on one side of said substrate: and 

at least one offset lithographic printing station for 
receiving said substrate and pnnting Qn 132 olsi 2H Itlfi 
o pposite side to that previously orintecL 

& Apparatus as in claim 11 whgisin said liflujd 
coating image printed on said substrate is a white color ink. 

11 Apparatus as in claim 16 further ir&luding 
ai> air dryer associated with each of said impression 

cylinders an SM flexographv stations, said ail dOSI taxing CONFIDENTIAL 

sujSa^airyelssittfMd SUBJECT TO 
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58. Apparatus for a combined lithographic/ 
flexoeraphic printing process comprising: 

a plurality of successive printing stations for 
depositing a series of thin, controlled layers on a substrate 
in a continuous in-line process, said printing stations 
including both lithographic and at least two flexographic 
printing stations: 

a blanket cylinder at at least a first one of said 
flexographic printing stations: 

flexographic ink-providing means at the other of 
said flexographic printing stations for applying a 
flexographic ink to said blanket cylinder to form an image 
on one side of a substrate: 

a substrate for receiving said flexographic ink image 
transferred from said blanket cylinder: Mid 

at least one subsequent lithographic printing station 
in said in-line process for receiving said iniags gri&sd 
substrate and printing an additional colored ink image on 
said substrate on top of said flexographic ink image or the 
opposite side to that previously printed using pffkt 
lithography. 

& Apparatus as in claim 55 further comprisin g; 

a plate cylinder at said at least first ane gf $ajd 
flexographic stations: 

a flexographic plate on said piae gyiindg figr 
receiving and transferring said flexographic ink to said 
blaol^fiyjiiidscaQd 

said flexoyraphic ink-providing means including a 
flexographic ink supply and ag anilox roller associated with 
said flexographic ink supply for transferring $M 
flexographic ink to said flexographic plate, 

60. A pparatus for a combined lithographic/ 
flexographic printing process for printing a multicolored 



image com] 
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a plurality of successive printing stations for 
depositing a series of thin, controlled layers on a substrate 
in a continuous in-line process, said printing stations 
including both lithographic and flexoeraphic printing 
stations: 

at least one of said flexographic printing stations 

having: 

CD a plate cylinder and a blanket cylinder, said 
plate cylinder including a flexographic plate having an 
image thereon for transferring a flexoeraphic color ink 
image to said blanket cylinder. 

(2) an etched anilox roller for applying a 
flexographic color ink to said flexographic plate on said 
plate cylinder: 

(3.) an impression cylinder in ink-transfer 
relationship with said blanket cylinder for transferring said 
flexographic color ink image from said blanket cylinder to 
one side of said substrate: and 

at least one of said succeeding printing stations 
being a lithographic printing station using offset 
lithography for printing additional colored ink images on 
to p of said flexoeraphic ink image or on the o pposite side 
to that that previously printed. 

&JL Apparatus as in claim 60 wherein said 
additional colored ink images are formed with lithographic 
inks. 

62. A pparatus as in claim 60 wherein said 
colored ink images are formed with waterless inks. 

£L Apparatus as in claim 60 further including 
gfr rfryer adjacent to said impression cylinder for drying 
% flexographic ink image transferred to said substrate 
before said additional colored ink images are Printed 
ihSISQSL 

64. A pparatus as in claim 60 further including 
halftone printing plates far printing §aid colored ink CONFIDENTIAL 
images. SUBJECT TO 

PROTECTIVE ORDER 



W000967 





65. Apparatus as in claim 60 wherein said 
flexoeraphic ink image and said colored ink images are 
printed as solid colors and/or with halftone pnnting plates 
in sequence and in registry in said successive printing 
stations to produce said multicolored image on said 
substrate, 

66. Apparatus as in claim 60 wherein said 
pnnting a pparatus includes a sheet-fed press. 

67. Apparatus a§ in. claim 60 wherein at least 
one of said flexographic printing stations pnnts said 
flexoeraphic ink image with liquid vehicle slurry 
containing an encapsulated essence. 

68. A pparatus as in claim 60 wherein at least 
one of said printing stations pnnts said flexographic ink 
image with a water-based liquid vehicle containing 
?u$pcpdeq paflicl?s. 

69. Apparatus as in claim 68 wherein said 
suspended particles are uniform in sks, 

70. A pparatus as in claim 68 wherein said 
suspended particles are nonuniform in size. 

71. . A pparatus as in claim 68 wherein said 
suspended particles are metallic particles. 

H A method of combining lithography and 
flexographic printing in a continuous in-line process 
comprising the steps of; 

prpyjdiEg a plurality of successive lithographic/ 
flexoeraphic pnnting stations for depositing a ssngs Sf Shin* 
controlled layers on a substrate: 

printing an image as one of said thin controlled 
layers on one side of said substrate at at least ope of said 
flexographic stations; 

transferring said printed substrate IP at \SM1 3D& 

subsequent printing station in said coqtipww i&dins confidents 

EI2££§51 and SUBJECT TO 
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. printine an image on the reverse side of said 
substrate having said flexoeraphic ink image, at at least one 
of said other subsequent lithographic printing stations with 
an offset lithographic process in tfag continuous in-line 
process. 

71 A method as in claim 72 further comprising 
the ste p of drying said flexographic ink image on said 
substrate with an air dr/er prior to printing said colored ink 
images thereon, 

74. A method as in claim 72 further including 
the step of printing a coating on to p of said colored ink 
images at one of said plurality of subsequent printing 
stations. 

75. A method as in claim 72 wherein said 
colored inks forming said colored ink images are waterless. 

76. A method as in claim 72 wherein said 
colored inks forming said colored ink images are in a 
solvent-based liquid vehicle. 

77. A method as in claim 72 further including 
the steps of: 

printing a slurry on one side of said substrate aj any 
of said printing stations in said wntirww iiklins bbsss; 

using an encapsulated essence id said slurry; and 

printing an ink on the reverse side of said substrate 
at a subsequent printing station in said inking process* 

7$. A method as in claim 77urther including the 
sfcr of printing an aqueous-based coating over said slum 

22* £m£thi^a§in£laim22 
thg ^tgp of pointing an ultraviolet coating over said slurry, 

&L A method of combining offset lithography 
and flexographic printing in a continuous in-line process 
coniEiising ths stees fit confidential 
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a pplving an injc or coating to a blanket cylinder in a 
pattern with a coating head at a flexographic printing 
station, 

transferring said pattern of ink or coating from said 
blanket cylinder to one side of the substrate: and 

printing a waterless ink pattern on the reverse side 
of said substrate at at [east one subsequent offset 
lithographic printing station in said continuous in-line 
process. 

81. A method of combining lithography and 
flexographic printing m a continuous in-line process 
comprising the steps of: 

printing an aqueous-based vehicle having suspended 
particles therein on one side of a substrate at a flexographic 
printing gta^Qn tg font) an irnagg; 

transferring said image printed substrate to at least 
one additional printing station in said continuous in-line 
process: and 

printing additional images on the reverse side of 
said printed substrate in an offset lithographic process at 

said at least ens additional primwg ?wi<?n in aid idling 

82. A method of combining lithography and 
flexographic printing in a continuous in-line process 
comprising the steps of: 

CD pByjding a plurality of successive printing 
stations for depositing a series of thin, controlled layers on 
a <jufatrate in said in-line continuous process: 

(21 uiili^ Manilas 

ink as one of said thin controlled layers to a flexographic 
plate image at at least one of said printing stations; 

Ql enniios said iiauid ink foun said 

flexographic filat£ image & 2n£ sidfi fif § ?ufr$tfatt; CONFIDENTIAL 
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{4} transferring said printed substrate with said 
Ikuid ink image to a subsequent printing station tn said in- 
line printing process: 

QJ repeating steps (2H4) at subsequent printing 
stations in said iniline process tg achieve a desired opacity 
ink image on the one side of said substrate; and 

(fil printing an ink pattern on the reverse side of 
said substrate using an offset lithographic process. 

£L A method as in claim 82 further including 
the step of additionally printing ink images over said liquid 
ink image on said substrate at subsequent ones of said 
printing stations in said in-line process. 

84 A method as in claim 83 wherein said liquid 
ink is an opaque white color. 

31 A mgftpd af wrcfrining offitt lithography 

and flexographv using a plurality of successive printing 
statipre in 3 cqntinwug in-ljn? prgygss cgmprising; 

01 priming m im?g<? m ons gi ynprc gf said 
Printing sfrti<?ns an a substra^ using an <?ffwt lithographic 

(2) transferring said imag e printed substrate to 
an additional printing station and printing at said additional 
printing station a coating on all or part of said image on 
said substrate: 

£21 transferring said substrate to one or more 
additional printing stations for printing the reverse side of 
the said substrate: and 

(4) printing an image on said reverse side of 
said substrate at one of such one or more printing stations 
ujing an offset lithographic process in the continuous in- 
line process. 

& Apparatus for a combined offset lithographic 
and flexographic printing process comprising; confidential 



0} a ?yfr?trate; 



SUBJECT TO 
PROTECTIVE ORDER 



W000971 




Q) a plurality of successive printing stations for 
depositing a series of thin layers of materials selected from 
a group consisting of lithographic and flexographic inks, 
coatings and slurries on one or both sides of a substrate in a 
continuous in-line process: 

(3) at least one of said stations comprising a 
flexographic printing station for printing one of said 
flexographic materials on said substrate using a 
flexographic process: 

(4) at least one of said successive printing 
stations being an offset lithographic printing station 
whereby said offset lithographic printing station is used to 
deposit one of said lithographic materials on either side of 
the said substrate in the continuous in-line process: 

87. A pparatus for a combined offset 
lithographic/flexographic printing process comprising: 

a plurality of successive printing stations for 
printing images on a substrate in a continuous in-line 
process, said printing stations including both offset 
lithographic and flexographic printing stations for 
depositing lithographic and flexographic inks, coatings and 
slurries ?n said substrate, whereby said lithographic and 
flexographic inks, coatings or slurries may be printed 
successively on one or both sides of said substrate in the 
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Plaintiffs, 



§ Civil Action No. 
§ 




I3-99CV1154-D 

s 



§ 

Defendant § 



ftPTr .TMAT rOMPI AINT 

Plaintiffs, Printing Research, Inc. and Howard W. DeMoore (collectively "Plaintiffs"), 
file this Complaint against Defendants Williamson Printing Corporation, Bill L. Davis, and Jesse 
S. Williamson (collectively "Defendants"), and for their causes of action would show the Court 



under the laws of the State of Texas and has >tj orinciple place of business at 10954 Shady Trail, 
Dallas, Texas 75220. 

2. Plaintiff Howard W. DeMoore (-DeMoore") is an individual with a business 
address of 10954 Shady Trail, Dallas, Texas 75220. 

3. On information and belief, Defendant Williamson Printing Corporation ("WPC") 
is a corporation organized and existing under the laws of the State of Texas and has its principal 



the following: 



PABTTFS 



Plaintiff Printing Research, Inc. ("PRT) is a corporation organized and existing 



\ 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



W000973 



PLAINTIFFS' ORIGINAL COMPLAINT 



Pagel 





place of business at 6700 Denton Drive, Dallas, Texas 75235, and may be served through its 



registered agent at the following address: 



Jerry B. Williamson 
6700 Denton Drive 
Dallas, Texas 75235 



4. On information and belief, Defendant Bill L. Davis ("Davis") is an individual 
residing at 1126 Tipton Road, Irving, Texas 75060, where he may be served with service of 
process. 

5. On information and belief, Defendant Jesse S. Williamson ("Williamson'*) is an 
individual residing at 5738 Caruth Boulevard, Dallas, Texas 75209, where he may be served 
with service of process. 



6. This is an action arising under the patent laws of the United States (Title 35 
United States Code), to correct the designation of inventorship which currently appears on 
United States Patent No. 5,630,363 ("the '363 patent) under 35 U.S.C. § 256 (Count I). 
Additionally, this action is brought to obtain relief from the infringement of the '363 patent 
under 35 U.S.C. § 271 (Count II), and to recover attorneys 1 fees for this action under 35 U.S.C. § 
285 (Count VI). Subject matter jurisdiction is therefore proper in this Court under 28 U.S.C. § 
1338. Venue is proper in this Court under 28 U.S.C. § 1391(b), (c) and 1400(b). 

7. This Court has supplemental jurisdiction under 28 U.S.C. §1367 as to all other 
causes of action alleged herein (Counts m, IV, and V). 

8. On information and belief, Davis and Williamson reside in this District, and WPC 
maintains its primary place of business in this District Accordingly, Defendants may be served 
within this District and are properly subject to the personal jurisdiction of this Court. 



JTmTSDICTION 
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BACKGROUND 



9. DeMoore has developed, marketed, and sold innovative equipment and supplies 
for the printing industry for over thirty yean, and currently serves as Chairman of PRI, a 
corporation dedicated to supply such equipment and supplies to printers across the globe. 

10. During 1994 and 1995, building upon his prior work with lithographic and 
flexographic printing technology, DeMoore conceived and developed a single-pass printing 
process and apparatus having successive printing stations for selectively applying printing inks 
and coatings to paper and other substrates, in which one of the stations utilizes a flexographic 
process and at least one of the successive stations utilizes a lithographic process. DeMoore and 
PRI termed this new invention the "Lithoflex" system. DeMoore and PRI developed a 
commercial apparatus, termed a printer/coater unit, for use with existing printing presses, which 
would allow those printing presses to utilize the Lithoflex system. PRI is licensed under all of 
DeMoore's rights to the inventions represented by the Lithoflex system and the printer/coater 
unit. 

11. In October of 1 994, Plaintiffs tested certain flexographic coating technology using 
a two-color Heidelberg lithographic press (the "pilot press**) located at a PRI facility. The testing 
produced samples (the "flexographic samples**) illustrating potential applications of that 
technology. Soon thereafter, DeMoore conceived and began development of the Lithoflex 
system, in which flexographic coating technology was incorporated within a single-pass press 
having downstream lithographic printing stations. 

12. WPC is today, and was in 1994, a provider of commercial printing services. In 
1994, WPC possessed and utilized a Heidelberg CD multi-color press at its Dallas facilities (the 
"WPC press"). 
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13. Plaintiffs, believing WPC to possess a press of the size and type appropriate for 
further development of the Lithoflex system, and believing WPC to be a potential customer of 
the Lithoflex system, contacted WPC through PRI employees Mr. Steve Gamer ("Gamer") and 
Mr. John Bird CBinn in November of 1994. Bird and Gamer showed representatives of WPC 
the flexographic samples and briefly described DeMoore's Lithoflex system. Following the 
presentation, WPC expressed interest in acquiring the Lithoflex system technology for use in its 
own systems. 

14. In late 1994 and in 1995, but well prior to August 14, 1995, PRI disclosed to 
WPC further details of the Lithoflex system and the printer/coater units. In December of 1994, 
PRI demonstrated components of the Lithoflex system to representatives of WPC, including 
Davis and Williamson, using PRI's pilot press. 

15. PRI's disclosure of the Lithoflex system concept and technology to WPC was 
made under a confidentiality agreement ("the Confidentiality Agreement") between PRI and 
WPC, in which, in exchange for the concept and details of the Lithoflex system and the 
printer/coater units, WPC agreed to maintain the confidentiality of the same. 

16. WPC and PRI thereafter entered into an purchase agreement ("the Purchase 
Agreement") whereby PRI agreed to seU several printer/coater units to WPC and install the same 
on WPC presses. Under the terms of the agreement, WPC would pay reduced prices for the 
printer/coater units and installation in exchange for allowing PRI access to WPC's presses for 
further testing and fine-tuning of the Lithoflex system. 

17. Under the terms of the Purchase Agreement, PRI delivered a printer/coater unit to 
WPC on or about November 15, 1995. The printer/coater unit was installed on the first station of 
WPC's press for testing. Subsequent stations in the WPC press line included lithographic 
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printing stations. The first sheets were "Lithoflexed" on the WPC press using the printer/coater 
unit on December 6, 1995. The testing of the printer/coater unit on the WPC press was a 

success. 

1 8. On information and belief, WPC continues to utilize DeMoore's Lithoflex system. 

19. On August 14, 1995, U.S. Application Serial No. 515,097 ("the '097 
application"), for a "Combined Lithographic/Flexograpbic Printing Apparatus and Process," was 
filed with the United States Patent & Trademark Office ("PTO"). The '097 application named 
only Davis and Williamson as inventors, and was subsequently assigned to WPC. Defendants 
never informed Plaintiffs of any intent by Plaintiffs to file, or that Plaintiffs did file, the '097 
application. On information and belief Davis and Williamson are employees of WPC. . The 
application issued to WPC as the '363 patent and describes and claims the Lithoflex system. The 
'363 patent remains assigned to WPC. 

20. On information and belief, Davis and Williamson are not actual inventors of the 
claimed invention of the '363 patent. The Lithoflex system as invented by DeMoore and 
explained to WPC by PRI includes all the limitations of the claims of the "363 patent. DeMoore 
is therefore the sole inventor of the invention claimed in the '363 patent On information and 
belief, Defendants knew throughout the prosecution of the '363 patent that DeMoore was the 
sole actual inventor of the claimed invention of the '363 patent, and intended to fraudulently and 
wrongfully deprive Plaintiffs of the benefits of DeMoore's invention. 

21 . The omission of DeMoore from the list of named inventors in the '097 application 
and the '363 patent was committed without any deceptive intent on the part of DeMoore or PRI. 

22. Having successfully tested the Lithoflex system and printer/coater unit on the 
WPC press, PRI endeavored to market the Lithoflex system to other potential buyers. To that 
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end, representatives of PRI contacted Hallmark Cards, Inc. ("Hallmark") for the purpose of 
selling Lithoflex system components to Hallmark. 

23. Negotiations between PRI and Hallmark regarding the sale of Lithoflex system 
components to Hallmark ensued and progressed to a point where agreement appeared eminent. 
Before entering a purchase order with PRI, however, Hallmark commissioned a patent 
infringement search to examine the propriety of Hallmark's proposed use of the Lithoflex 
system. 

24. On information and belief, and as a result of this patent infringement search, 
counsel for Hallmark became aware of the '363 patent, evaluated the proposed use of the 
Lithoflex system in light of the '363 patent, and concluded that the proposed use would infringe 
the '363 patent. Upon being informed by counsel of the potential for patent infringement posed 
by the use of the Lithoflex system, and as a direct result of the existence of the '363 patent, 
Hallmark concluded that it would not purchase any Lithoflex system components from PRI. 

25. In December of 1998, Hallmark informed PRI of the existence of the '363 patent, 
and that Hallmark would not purchase any Lithoflex system components from PRI. Hallmark 
further indicated to PRI at this time that Hallmark's purchasing decision was based on the 
existence of the '363 patent and the potential for infringement of the same. 

26. Plaintiffi had no knowledge of the '097 application or of the '363 patent prior to 
being informed of the patent's existence by Hallmark. 

27. Defendants' acquisition and WPC's ownership of the '363 patent directly resulted 
in the loss of prospective sales to Hallmark, by PRI, of Lithoflex system components and 
supplies. Defendants' acquisition and WPC's ownership of the '363 patent has further 
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subsequently resulted in a general inability by Plaintiffs to exploit DeMoore's Lithoflex system, 
including the prevention of sales of Lithoflex system components and supplies. 

28. Upon information and belief, Defendants applied for and secured the issuance of 
the '363 patent, and WPC secured ownership of the *363 patent, with full knowledge of the 
nature of the exclusive rights conferred by the *363 patent, namely the exclusive right to make 
use or sell the claimed invention of the '363 patent. 

29. Upon information and belief Defendants applied for and secured the issuance of 
the *363 patent, and WPC secured ownership of the *363 patent, with full knowledge that 
potential users of the claimed invention of the *363 patent, including potential customers of 
PlaintifTs would become aware of the *363 patent, would likely forego purchases of Lithoflex 
system components or supplies from Plaintiffs. 

30. Thus Defendants applied for and secured the issuance of the *363 patent, and 
WPC secured ownership of the *363 patent, with full knowledge that their actions would severly 
limit PRI from making, using, or selling the claimed invention of the *363 patent, and that their 
actions could thereby cause Plaintiffs to lose prospective sales of Lithoflex system components 
and supplies. 

30. On information and belief, Defendants intended their acquisition and ownership 
of the '363 patent to prevent Plaintiffs from selling Lithoflex system components and supplies. 

rOTTNT I 

W000979 

3 1 . Plaintiffs repeat the allegations of Paragraphs 9-30 above. 

32. The '097 application and the '363 patent incorrectly omit DeMoore as an inventor 
of the methods or apparatus claimed therein. The '097 application and the '363 patent further 
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incorrectly list Davis and Williamson as inventors of the methods and apparatus claimed therein, 
despite the fact that neither Davis nor Williamson is a sole or joint inventor of any method or 
apparatus so claimed. DeMoore is the sole inventor of all methods and apparatus claimed in the 
'097 application and '363 patent. The omission of DeMoore from the list of inventors 
designated in the '097 application and the '363 patent arose without any deceptive intent on the 
part of DeMoore. 

33. The PTO, through the Commissioner, is empowered to correct inventorship 
errors, including misjoinder, where error lists a person who is not an inventor, and nonjoinder, 
where error fails to list a person who is an inventor. Independently, under Title 35, United States 
Code, § 256, the federal courts and thus this Court may, on notice and hearing of all parties 
concerned, determine the inventorship of any patent and make corrections as appropriate. This 
Court may correct errors of misjoinder without regard to the existence of deceptive intent with 
respect to the error by either the misjoined person or the actual inventors. This Court may 
correct errors of nonjoinder only where there was no deceptive intent with respect to the error on 
the part of the nonjoined actual inventor. 

34. Concurrent with the filing of this action, PlaintifB have notified each person and 
entity believed to be affected by Plaintiffs" claim that the designation of inventorship of the '363 
patent is incorrect Such persons include the currently designated inventors of the '363 patent, 
Davis and Williamson, and the assignee of Davis's and Williamson's rights to the '363 patent, 
WPC. Each such person or entity is in fact a named defendant in mis suit and has been provided 

with a copy of this pleading. 

35. Pursuant to Title 35, United States Code, § 256, Plaintiflfe request the Court, after 
an appropriate hearing, to order correction of inventorship of the '363 patent. Plaintiffs 
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specifically request that the. Court remove Davis and Williamson as named inventors for the '363 
patent, and add DeMoore as the sole actual inventor for the '363 patent. In the alternative, 
Plaintiffs specifically request that the Court add DeMoore as a joint inventor for the *363 patent, 
if the Court determines that DeMoore is a co-inventor of the subject matter claimed in the '363 
patent. 

COUNT n 
PATFNT INFRINGEMENT 

36. Plaintiffs repeat the allegations of Paragraphs 9 - 30 and 32-35 above. 

37. DeMoore is the actual sole inventor of the claimed invention of the *363 patent, 
and as such is equitable title holder to the '363 patent with standing to sue for infringement of the 
'363 patent 

38. Davis and Williamson are not actual inventors of the *363 patent and possess no 
rights under (he '363 patent The assignment of Davis's and Williamson's "rights" under the 
'363 patent to WPC therefore conveys no actual rights under the '363 patent to WPC. 
Specifically, WPC possess no right to make, use, or sell the claimed invention of the '363 patent 

39. Upon information and belief WPC has used and continues to use the claimed 
methods and apparatus of the '363 patent in its printing operations in this judicial district and 
elsewhere. 

40. Upon information and belief, WPC's use of the claimed methods and apparatus of 
the '363 patent in its printing operations constitutes infringement in violation of 35 U.S.C. § 271 
and Plaintiffs" exclusive rights under the '363 patent. 

41. On information and belief; WPC will continue to engage in acts of infringement 

unless permanently enjoined by this Court. confidential 
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42. The infringement of the '363 patent by WPC has caused irreparable injury to 
Plaintiffs and will continue to cause irreparable injury to Plaintiffs unless WPC is permanently 
enjoined by this Court. 

43. The infringement of the 4 363 patent by WPC has caused and continues to cause 
damage to Plaintiff including impairment of the value of the '363 patent and lost sales and 
profits in an amount yet to be determined. 

44. On information and belief, WPCs infringement of the '363 patent in this judicial 
district and elsewhere has been and continues to be willful. 

rOUNTTTI 

mNVFRSlON * 

ft 

45. Plaintiffs repeat the allegations of Paragraphs 9-30, 32-35, and 37-44 above. 

46. DeMoore is the actual sole inventor of the methods and apparatus claimed in the 
•363 patent, and as such, on May 20, 1997, the date of issue of the 4 363 patent, DeMoore held 
equitable title to the patent rights associated with that invention. 

47. On May 20, 1997, in the City of Dallas, Dallas County, Texas, Defendants 
unlawfully and without authority assumed dominion and control over DeMoore's property, 
which is described in Paragraph 46, to the exclusion of DeMoore's rights in this property, in that 
on that date the '363 patent issued to Defendants. Defendants thus assumed the exclusive right 
to make, use, or sell the claimed invention of the 4 363 patent, thereby preventing DeMoore or his 
licensees from enjoying any benefits of DeMoore's invention. 

48. The value of the property at the time and place of the conversion was in excess of 
$ 450,000, for which sum Plaintiffs sue. 
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49. Plaintiffs are entitled to interest on die sum of $ 450,000 from May 20, 1997, at 



50. Defendants' conversion of claimed invention of the '363 patent, as alleged above, 
was fraudulent in that the conversion was accomplished through affirmative misrepresentations 
of the inventorship of the claimed methods and apparatus, made by Defendants to the PTO 
during the application for and prosecution of the '363 patent, with full knowledge of the 
inaccuracy of those statements and to the detriment of DeMoore, the actual inventor of the 
invention. Accordingly, Plaintiffs ask that exemplary damages be awarded against the 
Defendants. «. 



TflPTTOTTS INTFRFERFNrr WITH P POSPFrTTVF BUSINESS RELATIONS 

51. Plaintiffs repeat the allegations of Paragraphs 9-30, 32-35, 37-44, and 46-50 

above. 

52. Defendants obtained the * 363 patent, knowing that DeMoore was in fact the sole 
actual inventor of the methods and apparatus claimed therein, and knowing and intending that 
these actions could prevent Plaintiffs from exploiting the claimed invention of the 4 363 patent 
through the sale of Lithoflex system components and supplies. 

53. In 1998, Plaintiffs and Hallmark agreed in principle, pending the completion of a 
patent mfiing^gnt study, to a purchase order in which Plaintiffs would sell Lithoflex system 
components and supplies to Hallmark. 

54. A Hallmark patent infringement study revealed the existence of the "363 patent to 



the prejudgment rate of interest. 



COUNT IY 



Hallmark. 
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55. Hallmark subsequently chose not to agree to the purchase order, based upon a fear 
of potential liability for infringement of the '363 patent. 

56. Plaintiffs lost its prospective .^purchase order with Hallmark as a result of 
Defendants' acquisition of WPC's ownership of the *363 patent. There is more than a 
reasonable probability that Plaintiffs would have obtained the purchase order in the absence of 
Defendants' actions. 

57. Defendants* actions in obtaining the 4 363 patent, as alleged above, were 
fraudulent in that the acquisition of the *363 patent was accomplished through affirmative 
misrepresentations of the inventorship of the claimed methods and apparatus, made by 
Defendants to the PTO during the application for and prosecution of the *363 patent, witlrfull 
knowledge of the inaccuracy of those statements and to the detriment of DeMoore, the actual 
inventor of the invention. Accordingly, Plaintiffs ask that exemplary damages be awarded 
against the Defendants. 

58. Defendants 1 interference with Plaintiffs' prospective business contract with 
Hallmark has caused damage to Plaintiffs, including specifically by depriving Plaintiffs of profits 
that they would otherwise have received under the contract Defendants' interference with 
Plaintiffs' prospective business contracts continues by preventing additional sales of Lithoflex 
components and supplies to Hallmark and other third parties. 

COUNTY 
BREACH OF CONTRACT 

59. Plaintiffs repeat the allegations of Paragraphs 9-30, 32-35, 37-44, 46-50, and 51- 
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60. In 1995, and well prior to August 14, 1995, representatives of PRI and WPC 
agreed that, in exchange for the disclosure by PRI, to WPC, of the details of Plaintiffs' Lithoflex 
system and printer/coater units, WPC would maintain the confidentiality of those details. 

61. PRI subsequently disclosed the details of Plaintiffs' Lithoflex system and 
printer/coater units, and has fully performed its obligations under the agreement. 

62. WPC breached the contract described in Paragraph 60 and breached its position of 
trust and confidence, when Defendants surreptitiously filed the '097 patent, thus disclosing the 
details of the Lithoflex system and printer/coater units to the PTO, and ensuring the disclosure of 
the details to the public at large upon issuance of any patent therefrom. The details were 
disclosed to the public, in further breach of the agreement, by the issuance of the *363 patent on 
May 20, 1997. 

63. As a result of WPC's breach of contract and breach of trust and confidence, 
Plaintiffs have suffered damages. In particular, Plaitiffs have suffered consequential damages, in 
that WPC's disclosure of the details to the PTO and the public has created a prior art reference 
which serves as an potential barrier against the acquisition of additional patent protection by 
Plaintiffs, the monetary value of which is to be determined at trial 

mUNTVT 
ATTOPNFVS' FEES 

64. Plaintiff* repeat the allegations of Paragraphs 9-30, 32-35, 37-44, 46-50, 51-58, 
and 60-63 above. 

65. This is an exceptional case within the meaning of 35 U.S.C. § 285. Accordingly, 
Plaintiffs ask that they be awarded, and that Defendants be made to compensate Plaintiffs for, 

Plaintiffs' reasonable attorneys' fees. confident!. . 
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PRAYER 

WHEREFORE, Plaintiffs prays for the entry herein of a final judgment: 

(a) correcting the inventorship of the '363 patent, pursuant to 35 U.S.C. § 256, by 
removing Davis and Williamson as inventors of the invention of the '363 patent and naming 
DeMoore sole inventor of the claimed invention of the '363 patent or, in the alternative, by 
naming DeMoore a joint inventor of the claimed invention of the '363 patent; 

(b) holding the '363 patent infringed by WPC; 

(c) enjoining WPC and its servants, agents, officers and employees and any and all 
persons acting by or under WPCs authority, or in privity therewith, from engaging in further 
acts of infringement of the '363 patent; 

(d) requiring WPC to account to Plaintife for any and all profits derived by WPC, and 
to compensate Plaintiffs under 35 U.S.C. § 284 for all damages, including lost profits, sustained 
by Plaintiffs due to WPCs acts of infringement of the '363 patent, together with interest, and 
that such damages be trebled by reason of the willful and deliberate nature of WPCs 
infringement; 

(e) requiring Defendants to pay the costs of this suit, including, as this is an exceptional 
case pursuant to 35 US.G § 285, Plaintiff reasonable attorneys 9 fees incurred in bringing and 
prosecuting its patent claims; 

(f) requiring Defendants to compensate Plaintiffs for all damages sustained by Plaintiffs 
as a result of Defendants' conversion of Plaintiffs' rights to the invention claimed in the '363 
patent, including pre- and post-judgment interest and exemplary damages, the amount of which 
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(g) requiring Defendants to compensate Plaintiffs for all damages sustained by Plaintiffs 
as a result of Defendants* tortious interference with Plaintiffs* prospective business relations, 
including pre- and post-judgment interest and exemplary damages, the amount of which are to be 
determined at trial; 

(h) requiring WPC to compensate Plaintiffs for all damages sustained by Plaintiffs as a 
result of WPC's breach of (he Confidentiality Agreement, including pre- and post-judgment 
interest; 

(i) that Plaintiffs be awarded all other such relief as the court may find equitable. 

Respectfully submitted: 




£L*JL 

D.Harrisjjr. 



State Bar #: 09109000 
L. Dan Tucker 
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Robert T. Mowrey 
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Locke Liddell Sl Sapp LLP 
2200 Ross Avenue, Suite 2200 
Dallas, Texas 75201-6776 

Attorneys for Plaintiffs 
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E xemflTve license 



Thia 1 xcluaiva Bieanaa Is granted af f actlva as of March //># . 
1991, by B1R0W, iHC.Ja Connacticut corporation ("Licanaor") having 



having 

ita princ; pal placa] of buainaaa at 8 Clovar Lana, Waatport, 
Cennacticu ; 06860, t4 PRINTING RESEARCH, INC., a Taxaa corporation 
("Licanaaa ) having ita principal placa of buainaaa at 10954 Shady 
Trail, Dal aa, Taxaa j 75220. 

t 

WHEREAS, Licenser ie the owner of record of the fplloving: 

1) United States Letters Patent No. 4,796,556, 
Adjustable Coating and Printing Apparatus by John W. Bird 

f issuer June 27, ; 1989; and 

2) UniteA states Letters Patent No. 4,841,903, 
Coatli kg and Frirtting Apparatua Including an Xntarstation 
Dryer by John *\ Bird iesued June 27, 1989; and 

3) Unitei States Letters Patent No. 4,895,070, Liquid 
Trans er Assembly Method by John W. Bird issued January 23, 
1990; and ] 

4 ) Un i ted States Letters Patent No. 4,939,992, 
Flexa raphic Cokting and/or Printing Method and Apparatus 
Inclui ing Xntarstation Driere by John W. Bird issued June 10, 

1990; and j 

5) Application fur United Statea Letters Patent filed 
in thi U.S. Patent end Trademark Office on April 11, 1989, 

i under U.S. Serial No. 07/336435 with respect to Printing 
Method and Apparatus Including Interatation Drying by John w. 
Bird; >. 

WHERE S, Licensee dmmf. *ee to obtain the exclusive right and 



licenae to 



10t\Df NOQUCorpM 



•Mice, usl and sell products covered by such Letters 



Patents an< Application for Lattara Patent; 

NOW, THEREFORE,! in consideration of the sue of Ten Dollars 
($10.00) aid other good and valuable conaideratlon, the receipt and 
sufficiency of which are hereby acknowledged, Licensor hereby 



E_XCLUSIVE LICENSE - >aqs 1 



rowOMtc 
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cn 



m 



grants to 
license t 
sublicense 
apparatus, 
mat hods, 
covered by 
Letters Pa 



licensee t^e exclusive, irrevocable, worldwide right and 
> make, hlave made, use, aanufacture, aarket, sell, 
lease arp otherwise dispose of eny and all products, 
devices, iquipment, implements, aechanlsas, assemblies, 
techniques,! patterns, procedures, routines and systeas 
the aforementioned Letters Patent and Application for 
:ent . i 



Licen lor represents and warrants that it has not granted and 



will not grant to others any rights inconsistent with 'the rights 
granted he 
letters Pa 

IN W]THESS WHEfcEOF, Licensor has executed this Exclusive 
License on 



i 

ein, and that said Letters Patents and Application for 
ent are ttmm and clear of all encumbrances and liens. 



the date first above written. 

t 

i 

' BIROW, ZNC. 



EXCLUSIVE 



10*\M«30UCorp\» ro«01.l«c 



By: *IW 

Haiti John U. 



Bird 
Pr •aidant 




By: ^T^*^' 

Naao: Thoaae A. RowLav^ 
Tit la: Sacratary 



ICENSE - 



i 

.jaas-2 
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' STATE OF 
COUNTY OF 



TfiCAS 



DALLAS 



On thifc 
personally 
to »e on 
executed 
therein naa< 
it pursuant . 
directors. 



thi 

th • written 



IN 

my official 
written. 



WITNESS WHEREOF, Z hava haraunto aat ay hand and affixad 
aaal tha day and yaar in this certificate first above 



STATE OF CONNECTICUT 

county of F^rrgf^eL 



On thifc 
personally 
proved to m 
who execute* 
therein nam< d 
It pursuant 
directors. 



in 

my official 
written* 



EXCLUSIVE L 



iO4\0cmoi\Cdr0V«t 



ss. 



RECORDED 

PATENT AND TRADEMARK 

CFF1CE 

25 rai 



_ day of March, in tha yaar of 1991, bafora urn 

ippaarad JOHN w. BIRD, paraonally known to m or provad 
11 baaia ol aatiafactory avidanca to ba tha paroon who 
'•• ^inatruaant aa Praaidant of tha corporation 



d, and acKnowladgad to mm that tha corporation axacutad 
to ita jbylawa or a raaolution of lto board of 



Nana > ^aj /^/^^/>r>, 
Notary Public, State of Texas 
Ky coniitiion expires 




LINDA NOTTINGHAM 



9 da* of March, in the year of 1991, before ae 
ippeared TKOMAS A* ROWLEY, personally Known to mm or 
on the bakis of satisfactory evidence to be the person 
the written instrument as Secretary of the corporation 
, and acknowledged to »e that the corporation executed 
to its bylaws or a resolution of its board of 



WITfeESS WHEREOF, Z have hereunto set By hand and affixed 
seal the^ay and year in this certificate first above 




Notary Public, State of 
My commission expires: 



Connecticut 



■ 

cn 



i 

vo 
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, [54] ADJUSTABLE COATING AND PRINTING 
APPARATUS 

[75] Inventor Joan W. Bird, Westport, Conn. 

[73] Assignee: BIrow, lac* Westpon, Conn. 

[21] AppL Na: 65J54 

[22] Filed: Jon. 24, 1S87 

[51] InLCt* BOSC 11/00 

[52] US. CL 118/46; 118/262; 
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[i i] Patent Number 4,796,556 
[45] Date of Patent Jan. 10, 1989 



Assistant Examiner— Aim Bashore 
Attorney, Agent or Firm— Peaman & Green 

[57] ABSTRACT 

An offset lithographic printing machine having a plural- 
ity of in-line liquid application stations, at least one of 
which is an ink image printing station for printing litho- 
graphic ink images onto suitable receptive copy sheets, 
and the final downstream liquid-application station 
being a coating application station for printing a protec- 
tive, and/or aesthetic coating over selected portions of. 
or over the entire ink image-printed surface of the copy 
sheets. The coating application station comprises a plate 
cylinder adapted to print liquid coating composition 
onto predetermined selected areas of the ink image- 
printed copy sheets by offset-transfer to an intermediate 
blanket cylinder, a said blanket cylinder adapted to 
receive said liquid coating composition from the plate 
cylinder for retraaafer onto predetermined selected 
image-printed areas of the image-printed copy sheets, 
and also adapted to receive a continuous liquid coating 
composition for retraasfer as a continuous overall coat- 
ing over the image printed areas of the image printed 
copy sheets. An adjustable coating-application carnage 
is supported for movement into coating association with 
either the plate cylinder blanket cylinder desired, for 
the application of a printed coating over either prese- 
lected limited areas or over the entire image-pnnted 
surface of the copy sheets. 

23 Claims, 4 Drawing Sheets 
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termined limited printed areas of the copies is advanta- 

ADJUSTABLE COATING AND PRINTING geous from a cost standpoint since the coating composi- 

APPARATUS nous are relanvely expensive and the volume required is 

reduced if the coating is only printed in registration 

BACKGROUND OF THE INVENTION S where desired. Also, spot coating is frequently used as a 

Conventional lithographic offset printing machines mcwtt for highlighting certain portions of the pruned 

or presses comprise one or more image printing stations copies such as company name or logo, product dlustra- 

eacb having a printing roll (sometimes referred to as a uon *' photographs, etc 

plate cylinder) to which is fastened a thin hydrophiiic, , While the cost of the protective coating compositions 

oleophobic printing plate having image areas which are 10 * an important factor, a more important cost factor is 

oleophilic and hyrdoprobic and background areas the necessity of removing the printed copies from an 

which are oleophobic and hydrophiiic. The plate sur- offset printing press and then running them a second 

face is continuously wetted with aqueous' damping time through a coating machine to print either a full 

solution which adheres only to the background areas, protective coating or a spot protective coating, as de- 

and inked with oleoresinous ink which adheres only to 15 sired. This problem is overcome by U.S. Pat. No 

the image areas of the plate as wet ink. The ink is offset 4,270,483 with respect to the in-line printing of overall 

transferred to the rubber surface of a contacting blanket or continuous protective coatings but the problem of 

roll (sometimes referred to as a blanket cylinder), and providing in-line spot printing of protective coanngs 

then retransferred to the receptive surface of a copy with a mmimnm of make-ready tune and a high degree 

web or a succession of copy sheets, such as of paper, 20 0 f precision thickness remains, 

where the ink air-dnes by oxidation and curing after AT% ^ ^ «„ TT . T ~ VT 

passing through a drying station. SUMMARY OF THE INVENTION 

Since image-drying is gradual it is conventional to ^ essential objective of the present invention :s to 
spray the printed copies with starch or other "stilting" provide a printing machine or press for the printing of 
powder before the copies are stacked. This prevents « imaged subject matter onto a receptive substrate, such 
sucking of the ink images to adjacent copies and also ua weD or t succession of copy sheets, said print- 
permits the circulation of air for the oxidation curing m? ^j p< , having a downstream coating station de- 
process, signed for the application of either continuous or spot 

In cases where cost is not a factor and/or where the ^ u desired , over ^ unage-pnnted copies in a 

aestbenc advantages of a protective supercoatmg are 30 ^ 

desired, it is known to provide the printing machine Another object of the present invention is to pro wde 
with a dowiistream coaang station having a blanket roll ^ ^atus desired to be mounted at the final 
associated with a coating application unit for the appli- downs ^ P i^. appUc ^on station of a conventional 
canon of an overall protective coatmg over the entire J^e or pre$ s having a plurality of 
printed area of the copy sheets or web. This also avoids 35 u " scl p^^b "~ v *^, m „ * A « 
The necessity of powdering the printed images. Refer- ^-appbeauon sunons to convert ^ f 
ence is made to U.S. Pat. No. 4,270,483 for itt disclosure Pjess intermittenUy "«^£ t m J^ 
of such an apparatus. The coatmg unit of U.S. Pat. No, of « ther continuous or spot coatings, as desired. 
4 ^ p^Sy-a^ed w^h L blanket roll Y « ob * cl of mveatl0n 15 the P r0V1 ' 10n 
te^o« £5*^^ « of * smgle coating application apparatus mounted m 
tracted positions association with the final downstream liquid application 
It is known to apply pattern coating, of protective of a pnnting press having a plurality of liquid 
composition by means of >lanket rollsby cutting into »PPl*«ion staooi* each having a plate cylinder, a 
the rubber surface of the blanket to leave raised or relief cylinder and an impression eyhnder, the coating 
surface islands which selectively receive the coating 45 application apparatus comprising a coatmg carnage 
composition from the application roll for retransfer to which is adjustable between one coatmg position m 
selected areas of the copy sheets in the form of pattern which it coats the plate cyUnder and another coatmg 
coatings. This procedure his several disadvantages, po-non in which it coats the blanket cylinder of the 
The make-ready time required for the preparation of final downstream stanon to convert said station to a 
such relief blanket rolls b excessive and the procedure 50 coating station for the application of either spot or con- 
requires the tedious, precision efforts of an expert in tinuous coatings to the surface of the image-printed 
order to approximate the required registration, whereas copies. 

precise relief printing plates used on a printing roll can The novel apparatus of the present invention com- 
be produced photographically in a short period of time prises a coating application apparatus for an offset pnm- 
with a minimum of effort and expertise. Moreover, the 55 ing machine and a pnnting machine containing such an 
attachment of a relief pnnting plate to a plate cylinder apparatus, the coating application apparatus having a 
provides some degree of adjustability, axially as well as movable carnage designed for operative association m 
circumferentially, to provide better registration if nec- one position with the plate cylinder and in another 
essary, whereas no adjustment of the relief portions is position with the blanket cylinder of the final liquid 
possible relative to the blanket roll or cylinder. 60 application station of the offset printing machine, the 
Protective coating compositions also improve the coatmg carriage being adjustably supported for auto- 
appearance of printed documents, particularly high matic movement between said two different coating 
quality, multi-color copies such as posters, record jack- positions. One coatmg position bnnp the coatmg appli- 
ed, product brochures, etc., by providing glossy or cation roll of the carriage into coating association with 
rpnttm {WW** over the entire image-printed surface or 65 the plate cylinder for the offset formation of predeter- 
over selected image-printed portions thereof such as mined printed spot coatings onto predetermined image- 
photographs, product illustrations, etc. Selected area printed areas of the copy sheets. The other coating 
coating, spot coating or perfect registration over prede- posmon bnnp the coating application roll of the car- 
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nage into coating association with the blanket cylinder 17a supporting a printing plate dampening system 19a 
for the offset formation of a continuous coating onto the blanket cylinder 21a and impression cylinder 22a since 
entire unage-pnnted surface of the copy sheets. This in a conventional offset printing machine having a plu- 
enables the printing machine to image-print and coat* raliry of liquid application stations, all of the stations are 
print the copy web or sheets in a continuous in-line 5 generally similar but use different printing piates to 
operation, the apparatus being adjustable in simple fash- image different areas of the same copy sheet with differ- 
ion with a make-ready time to adapt the coat* em colored inks. The present apparatus modifies the 
print step to the application of other spot coatings or final downstream inking station to convert it perma- 
continuous coatings depending upon the requirements nendy or intermittently to a versatile coating station, 
of the pouting operation. This increases the versatility to Plate 23 is. an offset relief printing plate, preselected 
of the offset printing machine, avoids the need for sepa- areas of which are raised above the background, gener- 
ate printing n?»^h^ or for separate runs of the ally referred to as ''relief spots" Such spots are sued 
printed stock and enables the in-line precise printing of and positioned to correspond to areas of the image- 
spot coatings in tight register and adjustable thickness, printed copy sheets 16a which it is desired to selectively 
which was not possible with any pnor-known offset IS coat. 

printing machine. The essential novelty of the apparatus of FIG. 1 re- 

The novel apparatus of the present invention enables sides in the adjustable coating apparatus 13 which is 

the final downstream liquid application station of the mounted onto the frame 24 of the printing machine for 

printing machine to be used as either an ink-pnnting extension of the coating carriage 58 into the liquid appli- 

station or as a coating-application station and permits 20 cation station 12 for adjustable coating association with 

simple and rapid conversion between such utilities. either the coating plate cylinder 17a or the coating 

^ T __ „„„ „ A , WTV ._ blanket cylinder 21a, as desired. 

BRIEF DESCRIPTION OF TOE DRAWINGS ^ application apparatus 13. shown in 

FIG. 1 is a vertical cross-sectional view through two greater detail in FIGS. 2 and 3, comprises a preferred 

downstream liquid application stations of an offset 25 embodiment of the present invention in that it includes 

printing machine, illustrating a coating-application unit a coating carriage 58 which is horizontally adjustably, 

according to one embodiment of the present invention; in the machine direction, for movement between re- 

FIGS. 2A and 2B are segmented, detailed side views tr acted or passive position and extended or active posi- 

of coating application unit of FIG. 1 and tion, and also vertically adjustable for movement be- 

FIG. 3 is a horizontal front view of the coating appli- 30 tween the levels of the plate cylinder and the blanket 

cation unit of FIG. 2. cylinder. Moreover, the coating carnage 58 comprises a 

nPTAU tn nccro tpttoki tot horizontally adjustable coating applicator unit 72 which 

DETAILED DKOUFTION OF THE ^ movtbie m ^ nuchine direction between different 

INVENTION extended coating positions to accommodate plate and 

Referring to the drawings, FIG. 1 illustrates a down- 35 blanket cylinders which are not in vertical alignment, as 

stream portion of an offset printing machine 10 compris- shown by FIGS. 1 and 2B 

ing two liquid application stations 11 and 12, the latter The coating application apparatus 13 of FIGS. 2 A 

including a coating apparatus 13 comprising a coating and 3 comprises i spaced pair of parallel, horizontal 

carnage 58, a radiation drying station 14 including air support rails 30 and 31 or legs designed to be bolted to 

knives 14a and a continuous copy sheet gnpper system 40 frame portions' 32 of the printing machine beyond sta- 

15 which moves a succession of copy sheets 16 through tion IX rails 30 and 31 each being fastened to a gear 

the printing machine. housing 33, 34 of a hydraulic horizontal screw dnve 

The first liquid application station 11 is a conven- member 35, 34 connected to each other for simuita- 

tional offset image printing station comprising a plate neous operation by a drive chain 37. The screw drive 

cylinder 17, to which is clamped an imaged lithographic 43 members 35 and 36 comprise reversible drive screws 38, 

printing plate 18 carrying oleophilic image areas, such 39 which ihreadably engage nuts 40, 41 which are fixed 

as words, photographs, etc on an oleophilic back- to the spaced vertical walls 42, 43 of the vertical lift 

ground. The conventional clamping means permits housing 44. 

some degree of lateral or axial adjustment and some Housing 44 is provided adjacent the bases of walls 42 

degree of wrap-around or circumferential adjustment of 50 and 43 with outward projecting cam follower or wheel 

the plate 18 relative to the plate cylinder 17. Plate cylin- pairs 45, 46 which are engaged within the horizontal 

der 17 is associated with a dampening system 19 for tracks of the rails 30 and 31 to support the vertical lift 

wetting the entire background surface of plate 18 with housing 44 for horizontal movement between extended 

aqueous dampening Quid, and with an inking system 20 or active position, illustrated by FIGS. 1 and 2B, and 

for inking the imaged areas of the plate 18 with liquid 55 retracted or passive position under the effects of hy- 

oleoresinous ink. draulic activauon of the screw dnve members 35 and 

The inked plate 18 is rotated against the ink receptive 36. Walls 42 and 43 of housing 44 are fastened together 

surface of a blanket cylinder 21, to which the wet ink and reinforced by cross-beams 47, 48 and 49. 

images are offset or transferred, and the blanket cylin* Vertical or height adjustment of the coating applies- 

der 21 is routed against a copy sheet 16, passed in the 60 uon carnage 58 is made possible by a second pair of 

nip between the blanket cylinder 21 and an impression associated vertical screw dnve members 50 and 51. 

cylinder 22, to transfer the wet ink images to the copy shown most clearly in FIG. 3, each having a gear hous- 

sheet 16 and form an image-printed copy sheet 16A ing 52, 53 attached to the upper end of a vertical rail 

which is conveyed to the last liquid application station member, 54, 55 of the housing 44, and being connected 

12 which includes the coaungappucation apparatus of 63 to each other for simultaneous reversible operation by 

the present apparatus. means of a dnve chain 56 through a hydraulic motor 57 

The coating application station 12 can be similar to Vertical lift housing 44 supports the vertically adjust- 

the inking station 11 with respect to the plate cylinder able carnage 58 which comprises a spaced pair of L- 
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shaped side wall members 59 and 60 fastened together 
by cross-beams 61, 62 and 63. The vertical extensions of 
wall members 59 and 60 are provided with cam fol- 
lower or wheel pairs 64, 65 which nde within the verti- 
cal tracks of nul members 54 and 55 on the inside of 
housing walls 42, 43 to raise and lower the vertical 
carnage section 58 under the activation of the screw 
drive members 50 and 51 since the drive screws 66 and 
67 thereof threadably engage nuts 68 and 69, respec- 
tively, which are fastened to the lower ends of the verti- 
cal extensions of the L-shaped wall members 59 and 60. 

The horizontal extensions of the L-shaped wall mem- 
bers 59 and 60 of the carriage 58 comprise lower hori- 
zontal track members 70 and 71 which support the 
coating application unit 72 of the carriage for horizontal 
adjustment therewithin. 

Coating application unit 72 of carriage 58 comprises 
spaced, parallel side frames 73 and 74 fastened together 
by cross members 75 and 76 and supporting coating 
applicator roll 77, pick-up roll 78 positioned to pick up 
liquid coating composition from the coating pan 79, and 
adjustable metering roll 80 positioned to control the 
amount of coating composition passed by the pick-up 
roll 78 to the applicator roll 77. The outer surfaces of 
the side frames 73 and 74 are provided adjacent the top 25 
edge of each with a spaced pair of cam followers or 
wheels 81, 82 which ride within the horizontal tracks of 
the track members 70, 71 of the L-shaped wall members 
59 and 60, to support the coating applicator unit 72 for 
adjustable horizontal movement within the carriage 58. 

As shown by FIG. 2, movement of the coating unit 72 
is controlled by a pair of hydraulic cylinders 83 each 
attached by a bracket 84 to an L-shaped wall member 
59, 60 in horizontal alignment with the track members 
70 and 71, and having their rod end 85 attached to the 
inside wall of side frames 73, 74 at posts 86. Activation 
of the hydraulic cylinders causes the coating unit 72 to 
move horizontally along track members 70 and 71 to 
position the leading edge of the applicator roll 77 for 
coating association with either the coating blanket cyl- 
inder 21a as shown in FIG. 2B, or the coating plate 
cylinder 17a as shown in FIG. L Preferrably the print- 
ing machine frame is provided with spaced pairs of 
latch posts 87 and 88 or support brackets associated 
with the location of the blanket cylinder 21a and the 
plate cylinder 17a for engagement within latch brackets 
89 attached to the outer surfaces of the horizontal exten- 
sions of the L-shaped wall members 59 and 60 in the 
area of the forward end of the track members 70 and 71. 
The engagement of the rued latch post pair 87 within 
the latch brackets 89 secures the coating applicator 
carnage 72 in one position for coating the blanket cylin- 
der 21a, as shown in FIGS. 28 and 3, while the engage* 
ment of the fixed latch post pair 88, shown by broken 
lines in FIG. 2B, within the same latch brackets 89 
secures the coating applicator carriage 72 in another 
position, shown in FIG. 1, for coating the plate cylinder 
17a Such engagement requires a presetting of the se- 
quence and duration of operation of the various bydrau 



coaung applicator unit 72, and is accomplished by pre- 
determined directional and timed activation of the hori- 
zontal screw dnve members 35 and 36, for movement of 
the vertical lift housing 44 from retracted, non-coating 
position to extended, aligned position. Movement of the 
coating applicator unit 72 into coating position requires 
predetermined directional and timed activation of the 
horizontal hydraulic cylinders 83. Adjustable stop 
members may be incorporated to limit the vanous 
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As will be clear to those skilled in the offset printing 
art, the novel printing and coating apparatus of the 
present invention enables the modification of a conven- 
tional ofTset printing machine having a plurality of liq- 
uid application stations to convert it to a printing and 
coaung apparatus which is adjustable in simple manner 
for the alternative application of either full coatings or 
spot coatings. Moreover, such modification may be 
temporary, if desired, so that the final downstream liq- 
uid application station may be used for :ts intended 
purpose for the application of printed ink images or for 
its modified purpose for printing overall or spot coat- 
ings. The conversion from printing use to spot coating 
use merely requires retracting or disengaging the ink 
applicator roll of unit 20o to position shown by broken 
lines in FIG. 1, replacing the image printing plate on 
plate cylinder 17a with a relief coating plate 23, clean- 
ing the surface of the blanket cylinder 21a and moving 
the coaling application unit 13 horizontally from re- 
tracted position to extended position. If overall or com- 
plete coaonp are desired it is only necessary to retract 
or disengage the plate cylinder 17a from coating associ- 
ation with the blanket cylinder 21a without any iter- 
ation of the plate cylinder 17c or its printing plate 23 or 
ink application unit 20a 

The present coating applicator roll 77 has a substan- 
tially smaller diameter than that of the plate cylinder 
17a or the blanket cylinder 21a the diameters of wmch 
are equal. The speed of rotation of the applicator roll 77 
is adjustable so that its surface speed may be the same as 
or slower or faster than the surface speed of cylinders 
17a and 21a or in reverse rotation thereto, to provide a 
brushing action relative thereto, if desired. Such brush- 
ing action provides a shearing of the coating composi- 
tion in the nip therebetween, and a relatively heavy or 
thick direct deposit of coating composition on cylinders 
17a and 21a in cases where the surface speed of roll 77 
is faster than that of roll 17a or 21a This is desirable 
particularly for the application of spot coatings, since 
the coating thickness is always split to about one-half as 
the spot coating is transferred from the relief plate 23 of 
plate cylinder 17a to the blanket cylinder 21a and fur- 
ther, split to about one quarter when the spot coating is 
transferred from the blanket cylinder 21a to the printed 
copy sheets 16A. The effect of such inherent splitting is 
reduced by mcreasing the coating thickness on the relief 
areas of plate 23. 

In cases where the coating composition is applied 
directly to the blanket cylinder 21a for the application 



tic *%~»h«™«i« Engagement and disengagement of the 60 of continuous coatings to the printed copy sheets 16A 



latch brackets 89 on potts 87 and 88 requires vertical 
movement of the carriage 58 within the vertical lift 
housing 44 by predetermined directional and timed 
activation of the vertical screw drive members 50 and 
51. Vertical *iigi»«<mt of the latch brackets 89 with the 
latch post pairs 87 and 88 must fust be accomplished. 
This requires horizontal movement of the vertical lift 
housing 44 supporting the carriage 58 including the 



the plate cylinder 17a is retracted from contact with the 
blanket cylinder 21a so that the only coaung split oc- 
curs during transfer from the blanket cylinder 21a to the 
imaged copy sheets 16A. 
65 The offset printing machines to which the present 
invention applies are conventional machines and there- 
fore the present disclosure does not include details re- 
garding the support structure for the vanous rolls, 
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dampening units, inking units, sheet conveyor system. association with either said blanket cylinder or sa;d 

drying station, or copy sheet supplying and sucking plate cylinder, as desired. 

stations. In most modern prating machines, the sheet ' 2. An apparatus according to claim 1 in which the 

conveyor system is not a gnpper belt or chain but rather support for said coating application apparatus com- 

comprises automatic gnppers on a senes of contacting 5 pnses a spaced pair of parallel elongate horizontal leg 

impression cylinders and transfer cylinders. members designed to be fastened relative to the frame of 

Also, the present coating compositions and systems offset printing machine, 

for providing continuous supplies thereof to the coating 3. An apparatus according to claim 2 in which said 

applicator unit are conventional in the art «PP°« comonses a parallel pair of spaced verticil wall 

The terms "vertically'* and "horizontally" are used 10 members which are fastened to each other to form a 

herein and in the appended claim* to define general v ««l guide menu on a vertical lift housing for said 

directions of movement, including angular vertical coating carnage. .... u . . 

movement from one level to another and/or angular fc *; *n *PP«m. according to claim 3 in which said 

movement in the machine direction. For example, on * I memberscompnse horizontal uacks. and 

. u #u 15 said vertical wall members are movably attached to said 

pnntmg ™^ W ^J*™ horizontal tracks to permit honzontal adjustment of the 

not in perfect vertical ahgnment above the blanket cyl- ^ lift housmg. 

inder it may be preferable that the vertical rail or track P~ "^^^g t0 4 in which said 

of the coatinYca^age comprises \ parallel pair of vertical 

to the angle from vertical formed by a straight hne £ fuxtn £ xo Mh olhcr t0 fonn 

contacting the surfaces of the plate cylinder and the ^ ^ ^ ^ side member ^ suppomng . 
blanket cylinder to be contacted by the coating appbca- ly ^ nglged % y t verQcgl guide mC ans on a wall member 
tor roll. Movement of the coating carnage along such ^ d J v * ftiaa m housing for vertical movement of said 
an inclined vertical rail is both generally vertical and camage rc ^ nve to ^ housmg . 
generally honzontal. Similarly the horizontal track 6 ^ >pparitus according to claim 5 in which each of 
members for the support legs of the apparatus and/or ^ vcmcaJ ^ membcrs 0 f the carnage includes a 
for the coating applicator unit may also be angular to lower> horizontal support extension to which the coat- 
provide some degree of vertical movement in cases application unit is attached, 
where the design of the printing machine frame sup- 7 ^ apparatus according to claim 6 in which the 
porting the present apparatus makes it necessary or ^ honiomi i support extensions comprise honzontal 
advantageous. tracks to which the coating applicator unit is attached 
It is to be understood that the above described em- t0 honzontal adjustment of the coating appiica- 
bodunents of the invention are illustrative only and that tor ^ on ^ cunage relauve to the vertical lift hous- 
modifications throughout may occur to those skilled in mg 

the an. Accordingly, this invention is not to be re- 35 g An apparatus according to claim 1 in which said 
garded as limited to the embodiments disclosed herein. coating carriage comprises releasable latching means 
but is to be limited as defined by the appended claims. f or securing the unit relauve to the frame of an offset 
What is claimed is: pnntmg machine when the camage is positioned for 

1. An adjustable in-line coating application apparatus movement of the applicator unit into coating assoc:a- 
for attachment in association with a dowmnstream liq- ^ uon wllD either the blanket cylinder or the plate cyhn- 
uid application station of an offset printing machine & tTm 

having a plurality of liquid application stations, for 9. xn apparatus according to claim 5 comprising 
converting said downstream liquid application station automatic mechanical means for moving said carnage 
to a coating application station for applying either con- vertically relative to said vertical lift housing, said 
tinuous or spot coatings over the printed surface of a 45 means comprising a vertical screw dnve assembly one 
succession of copy sheets carrying ink images printed end of which is fastened to a vertical side wall of said 
thereon at one or more upstream liquid application housing and the other end of which is fastened to an 
stations, said downstream liquid application station con- adjacent vertical side member of said carriage, 
taming a blanket cylinder positioned to contact said 10. An apparatus according to claim 4 in which said 
plurality of printed copy sheets and an onset plate cylin- 50 horizontal adjustment of the position of the vertical lift 
der in vertical elevation above said blanket cylinder and housmg is provided by at least one horizontal screw 
supponed for adjustment into and out of coating associ- drive assembly one end of which is fastened to a hon- 
ation therewith, said coating application apparatus hav- zontal leg member and the other end of which is fas- 
ing vertical guide means* a coating carriage attached to tened to an adjacent wall member of the vertical lift 
said suppon for substantially vertical movement along 55 housmg. 

said guide means, said carriage comprising a coating 11. An assembly according to claim 7 which further 
application unit, including a container for a supply of comprises means for causing honzontal movement of 
liquid coating composition and an elongate coating the coating applicator unit relative to the coating car- 
apphcator roll supponed to receive a uniform supply of nage, said means comprising at least one horizontal 
said composition on the surface thereof and to transfer 60 dnve member one end of which is fastened to the apph- 
a uniform supply of said composition to the surface of cator unit and the other end of which is fastened to the 
either a plate cylinder or a blanket cylinder in coating horizontal suppon extension of the carriage, 
association therewith, and mechanical adjustment 12. An oftset printing machine having a frame sup- 
means for moving said carriage on said guide means porting a plurality of in-line liquid application stations, 
relative to said support vertically between elevations 65 each station comprising a blanket cylinder positioned to 
corresponding to the locations of the blanket cylinder contact a succession of copy sheets to apply Liquid 
and the plate cylinder of an onset printing machine in thereto, and an onset plate cylinder m printing associa- 
order to move said coating applicator roll into coating uon with said blanket cylinder to apply liquid to prede- 
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tennined tress thereof for transfer to said blanket cylin- 17. A machine according to claim 16 in which said 
der and retransfer to said copy sheets, the final down- coating carriage comprises a parallel pair of vertical 
stream liquid application station comprising a liquid side members which are fastened to each other to form 
coating station for the application of continuous or spot said carnage each said side member being supporungiv 
coatings over areas of the copy sheets which axe image- 5 engaged by a vertical guide means on a wall member of 
pnnted with ink in at least one upstream liquid applica* the vertical lift housing for vertical movement of said 
tion station which is an ink printing station, said liquid carnage relative to said housing and between at least 
coating station having said plate cylinder and said blan- said first and second coating positions, 
ket cylinder in vertical elevation relative to each other 18 A machine according to claim 17 in which each of 
and comprising a coating application carriage including 10 **id vertical side members of the carriage includes a 
a coating applicator unit having a container for liquid lower horizontal support extension to which the coat- 
coating composition and a coating applicator roll which "8 applicator unit is attached, 
receives a continuous supply of said liquid coating com- A marhinr according to claim 19 in which said 
position from said container, and vertical guide means horizontal support extensions comprise horizontal 
for supporting said coating application carriage for 13 tracks to which the coating applicator unit is attached 
mechanically-adjustable vertical movement along said 10 PC*™ 1 horizontal adjustment of the coating apphca- 
guide means between a first coating elevation position tor umt rckav* to the coating carnage and the blanket 
in which said coating applicator roll is in coating associ- P«*te cylinders. 

anon with said blanket cylinder and a second coating M - A adenine according to claim 12 in which the 

elevation position in which said coating applicator roll 20 frame of said m a rh i nr includes first position latching 

is in coating association with said plate cylinder, mesas associated with the blanket cylinder, and second 

whereby said carriage can be moved mechanically to Potion latching means associated with the plate cylin- 

said first position to cause the application of a continu- der in said coating application station, and said coating 

ous liquid coating to the image printed surface of the carrU B e mating latching means which engage 

copy sheets, and can be moved mechanically to said 25 U* d position latching means when the carnage is moved 

second position to cause the application of spot liquid pto said first coating position and into said second coat- 

coatings to predetermined limited areas of the image m S P°*«xon. 

printed surface of the copy sheets. 21 A m,rhing According to claim 17 comprising 

13. A machine according to claim U in which said „ autom »? c mechanical for «id carnage 
carnage is movable out of coating associaaon with said 30 vert,caily t0 , vcrtical Uft fl0usin S> 
blanket and/or plate cylinders and said final down- mC ^f ^TV 1 £f 0n f vcrtical screw ^ 
stream liquid application station is adapted for altera* *°}* ly f °* of wm $\ u t0 ! vcnjcal Sldc 
rive use as aoXr ink printing station. ^ of " d ** °thtr end of which is fas- 

14. A machine according^ claim 12 in which the 35 * " a * aCH " vemcal $lde mcmbcr of s * d su ' 

association with final downstream liquid apphcaoon ^ u ^ on 7horizontal screw drive assembly one end 

ic a «.«.m m - „ , - „ . _ . , . *0 of which is fastened to a horizontal track member and 

m^ faT^r^ ^Ll F m wmchthc other end of which is fastened to an adjacent wall 

means for supporting said coating application carnage member of the vertical lift housing 

Z t^J^t FIk' W *H WbXCh 23 A «cotiding to claim 19 which further 

are totened to each other and to said guide means to comprises means for causing horizontal adjustment of 

form a vertical lift housing for said carnage. 45 the coating applicator unit relative to the coating car- 

16. A machine according to claim IS in which said nage, said means comprising at least one honzontal 

vertical wall members are movably attached to horizon- dnve member one end of which is fastened to the appli- 

tal track members to permit horizontal adjustment of cator unit and the other end of which is fastened to the 

the position of said vertical lift housing relative to the horizontal support extension of the coating carnage, 
blanket and plate cylinders. so • • • • « 
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. [57] ABSTRACT 

As offset lithographic printing method and machine 
having a plurality of in-line liquid application stations, 
at least one of which is an ink image-printing station for 
printing lithographic ink images on a suitable receptive 
copy sheet, and at least the final downstream liquid* 
application station is a coating application station for 
printing a protective, and/or aesthetic coating over 
selected portions of. or over the entire ink image- 
printed surface of the copy sheet The present method 
end apparatus involves the placement of a drying sta- 
tion between liquid application stations to evaporate 
volatile solvent or vehicle from the ink images and/or 
to solidify the liquid coating applied at upstream sta- 
tions before the application of a continuous or spot 
coating thereover at the next downstream coating sta- 
tion. 



1 Drawing Sheet 
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the time that the coating composition is applied there- 

' COATING AND P RINTI NG APPARATUS over, and the presence of water from the dampening 

INCLUDING AN INTHtSTAHON DRYER system in the copy sheets, produces a visible change in 

the appearance of the portions of the coating overlying 
BACKGROUND OF THE INVENTION 3 the printed images daring the evaporation of the sol- 
Conventional lithographic offset printing ™«^*»« vent, diluent, water, etc., whereby, for example, a 
or presses comprise one or more image-printing stations glossy-surfaced protective coating acquires a flat, matte 
each having a plate cylinder to which is fastened a thin or non-glossy surface, particularly in areas overlying 
bydrophilic, oleophobic printing plate having image the dried and cured printed images, and even the af- 
areas which are oleophilic and hydroprobic and back- 10 fected areas are not uniform in appearance depending 
ground areas which are oleophobic and bydrophilic upon the colors and/or surface areas of the underlying 
The plate surface is continuously wetted with aqueous printed images. For example, printed colored photo- 
damping solution, which adheres only to the back* graphs, half-tone illustrations, and the like, which are 
ground areas, and is then inked with oleoresinous ink intended to be emphasized or heightened in appearance, 
composition which adheres only to the image areas of 15 tuch as by the application of glossy spot coatings there- 
the plate as wet ink. The ink is offset-transferred to the over, undergo loss or degradation in the uniformity of 
rubber surface of a contacting blanket cylinder, and x ^ appearance and their color during the drying of 
then retransferTed to the receptive surface of a copy ^ ^ 

web or a succession of copy sheets, such as of paper, Als0> m where the protective or aesthetic coat- 
where the ink gradually hardens or cures by oxidation 20 mg ^ onJy spot-appiied, such as over printed photo- 
after passing through a final drying stauon located ^ product lustrations, etc., the images printed on 
ctownstream of the final Sher surface areas of the copy sheets remain exposed 
the volatile solvent is evaporated from the mk compoa- ^ ^ Jttck t0 £ py the*, unIes5 stilting 

*°Smcc inii^Sing is gradual, it is conventional to " P 0 *** » ^ " diacu "f d hcrcio M ° Tt „ 
spra^e pM^m wX starch or other "stilting" . The speed of operation of conventional ofbet print- 
powder before the copies are stacked. This prevents co * tm « ***** makes it impossible to apply 
sticking of the uncured ink images to adjacent copies successive continuous and spot coatings to a succession 
and also permits the circulation of air for the oxidation- copy ***** «■* ***** ^ not ad *' 
curing process, 30 here properly to the first coating while the latter is still 
In cases where cost is not a factor and/or where the wet, and/or the second coating will undergo degrada- 
aesthetic advantages of a protective supercoating are tion or loss of gloss during drying of the underlying 
desired, it is known to provide the printing machine coating. 

with a downstream coating station having a blanket These defects are of substantial importance in cases 

cylinder titonMrfl with a coating application unit for 35 where the additional expense of one or more coatings is 

the application of an overall protective coating over the justified by the desired results, ie., promotional posters, 

entire printed area of the copy sheets or web. artwork, product containers, record jackets, videocas- 

This also avoids the necessity of powdering the aette boxes, etc The defects, i.e., uneven surface ap- 

printed images. Reference is made to U.S. Pat. No. pearance of the coahng(s), detract from the appearance 

4,270,483 for its disclosure of such an apparatus. The 40 of the underlying images or photographs, particularly in 

coating unit of U.S. Pat No. 4,270,483 is pivotally- the case of multi-colored images or photographs and are 

associated with the blanket cylinder for movement be- ^ t0 the presence of residual volatile solvents, dilu- 

tween coaxing and non- co a tin g or r etract ed positions. entx water, etc., within the ole or e sin ous inks of the 

Reference is also made to my copending U.S. patent images or photographs, and the presence of water in the 

application, Serial No. 65,954, filed on even date here* 43 CO p V ft t the ***** that the first coating is applied 

***** . thereover, and/or to the presence of volatile solvents, 

Protective coanng compositions also improve the Cheats or water within the first coating or undercoat- 
appearance of printed documents, partknilarryhigh ^ ^ the tmie that the second coating is applied there- 
quality, multwolor comet snchas posters, product application of a top coating over the printed 

ovef r^i^SS ^,5^5 50 over a first «atmgleards the volatile 

over the entire anap-prmted surface or over selected diluent or water against escape in the final 

u^e-prmted portions the^such as photographs, J^^^ it eventually migrates into the top 
product iUusttsdsons, etc. 5okrtcd area coatms. spot ' • ™ " 7 * , y , 

cSaritS^^ coanng dunng the final drying and gradual curing of 

ued^ted^reas of the copies it advantageous from a 53 ** ™« *J£™* of 'T*** 0 "? T'r 

cost mndpxrintsmce the contmg compositions are rela- ****** in a loss of perfection in the surface finish of 

ovely expensive and the volume required is reduced if the top coanng. 

the coating a only printed in registration where desired. SUMMARY OF THE INVENTION 
Also, spot coating is frequently used as a means for 

highli ghting certain portions of the printed copies such 60 It is an object of the present invention to provide a 

as company name or logo, product flustraoons, photo- novel printing and coating method and apparatus for 

graphs, etc. the in-line application of one or more protective or 

While the in-line application of a protective or aes- aesthetic coatings over imaged subject matter offset- 

thetic coating over the oCoet-pnnted images on a sue- printed onto each of a succession of copy sheets while 

cession of copy sheen will prevent the dried but un- 65 avoiding the usual degradation or loss of uniformity of 

cured printed images from sticking to adjacent copy the surface appearance of areas of the coatmg(s) applied 

sheets, the relatively wet condition of the printing ink over the printed images and/or over underlying coated 
composition and its solvent and/or diluent content, at areas. 
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It is another objective of the present invention to 
enable the in-line application of a second protective or 
aesthetic coating, such as a glossy-finish spot coating* 
over a first protective coating, such as a continuous 
matte-finish coating, while avoiding the problems of 5 
poor adhesion and degradation or loss of glossy surface 
appearance of the second coating. 

Essentially, the present invention is concerned with 
providing unblemished coated lithographic copies of 
the types desired in cases where the additional expense 10 
of supercoatings is justified by the desired results. 

The present method and apparatus provides for the 
in-line drying of lithographic ink images, including 
photographic multi-color reproductions, and/or the 
drying of first continuous or spot coatings, printed or IS 
applied at one liquid application station before the appli- 
cation of a continuous or spot coating over said ink 
images or over said continuous spot coating at the next 
downstream liquid application station by interposing an 
in-line drying station between said one and next liquid 20 
application stations in order to more completely dry the 
ink images or first coating prior to the application of a 
final coating thereover, whereby the eventual drying of 
said final coating results in a substantially perfect sur- 
face finish 25 

The oleo resinous inks conventionally used to print 
lithographic copies generally comprise a mixture of 
oxidizable drying oils, such as safflower oil or unseed 
oil a compatible resin binder material, such as a pheno- 
lic resin or a varnish, pigment such as carbon black, 30 
drying agents, and a volatile solvent such as mineral 
spirits, or other solvent for the resin and oil The printed 
copy sheets also contain some water from the dampen- 
ing system. Drying of the images occurs in two stages, 
namely evaporation of the volatile solvent in the first 35 
stage to form the relatively dry, tacky printed images, 
and oxidation -curing of the oleoresinous printed com- 
position which requires several hours time and results in 
the final non-sticky, smear-resistant printed images. The 
present invention is concerned with first-stage drying or 40 
solvent/water evaporation prior to the application of a 
supercoaung over the printed images 

The coating compositions conventionally-used to 
apply protective or aesthetic coatings over printed 
lithographic images are aqueous solutions, dispersions 45 
or emulsions of water -dispersible or water-soluble film- 
forming binder materials, such as acrylic resins, hydro- 
philic colloids, vmyl alcohol etc. Also, coating compo- 
sitions free of volatile solvents or vehicles are com- 
monly used, such as rr.sm precursor compositions which 50 
are polymerizable or curable by exposure to ultraviolet 
or other radiation. Such compositions are based upon 
liquid acrylic monomers or pre-polymers, or photo- 
polymers and phocomi tutors, cros*4inkmg agents and- 
/or other conventional ingredients. Both solvent- S3 
applied and solvent-free coating compositions can pro- 
duce microporous coatings which are permeable to 
oxygen to hasten the curing of the oleoresinous mks. 
While they are also permeable to the volatile ink sol- 
vents, diluents and water, the escape of these volatile* 60 
mars the appearance of the surface finish of the coat- 
ings, as riisrnssfd supra. 

The second problem, pertinent to the embodiment of 
drying between coating stations, relates to the reduced 
receptivity of wet undercoating* for supercoatings ap- 65 
plied thereover, producing uneven, discontinuous or 
spotty supercoatings having "holidays'* or areas which 
have not accepted the supercoaung. 



The novel method and apparatus of the present in- 
vention overcomes these problems by drying the ink- 
imaged and/or undercoated copy sheets pnor to the 
application of the undercoating over the ink-primed 
images and/or prior to the application of the superced- 
ing over the undercoating, whereby substantially-per- 
fect coatings having excellent surface properties, such 
as gloss, are produced. 

DESCRIPTION OF THE DRAWING 

FIG. 1 is a vertical cross-secoonal view, through the 
final three liquid application stations of as offset print- 
ing marhinr, illustrating the interposition of in-line dry- 
ing stations between the last two liquid application 
stations and a final downstream liquid application sta- 
tion which is a coating-application station. 

DETAILED DESCRIPTION OF THE DRAWING 

Referring to the drawing, FIG. 1 illustrates a down- 
stream portion of an offset printing machine 10 compris- 
ing three liquid application stations 11, 12 and 13, a 
coating apparatus 14 according to aforementioned co- 
pending application Serial No. 65,954 filed June 24, 
1987, comprising a coating carnage 15, a final radiation 
drying station 16 including air knives 16a, and a contin- 
uous copy sheet conveyor means 17 which moves a 
succession of copy sheets It through the printing ma- 
chine. 

The first liquid application station 11 is a conven- 
tional offset image printing station comprising a plate 
cylinder 19, to which is clamped an imaged lithographic 
printing plate 20 carrying oleophilic image areas, such 
as words, photographs, etc. on an oleophobic, hydro- 
philic background. The conventional clamping means 
permits some degree of lateral or axial adjustment and 
some degree of wrap-around or circumferential adjust- 
ment of the plate 20 relative to the plate cylinder 19 
Plate cylinder 19 is associated with a dampening system 
21 for wetting the entire bydrophilic background sur- 
face of plate 20 with aqueous dampening fluid, and with 
an inking system 22 for selectively inking the image 
areas of the plate 20 with liquid oleoresinous ink compo- 
sition containing a volatile organic solvent 

The inked plate 20 is routed against the ink -receptive 
surface of a blanket cylinder 23, to which the wet ink 
images are offset or transferred, and the blanket cylin- 
der 23 is rotated against a copy sheet 18, passed in the 
nip between the blanket cylinder 23 and an impression 
cylinder 24, to transfer the wet ink images to the copy 
sheet 18 and form an image-printed copy sheet 18A. 
Some water from the dampening system is also trans- 
ferred to the surface of the copy sheet 18A Sheet 18A 
is conveyed, imaged face up, through a 25 first drying 
interstation 25, comprising s pair of spaced, elongate air 
knives 26 and 27 and a vapor-extraction unit 28 contain- 
ing an intake fan and a outlet conduit 29 which conveys 
the volatile vehicle vapors to a recovery unit, to the 
atmosphere or for 30 other safe disposal. 

As illustrated, the printed copy sheets 18A, are con- 
veyed by grippers past the first air knife 26. under trans- 
fer cylinder 30 and past the second air knife 27, to form 
dried printed copy sheets 18B which move into the next 
liquid application station 12. 

The sir knives 26 and 27 and the extraction unit 28 are 
conventional elements normally used as final drying 
elements on printing and coating machines of different 
types. Knives 26 and 27 are elongate tubular elements 
provided with an elongate narrow slot formed by op- 
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posed, converging walls. Heated air is circulated In cases where the first and/or second coating ccnv 
through the tubular elements under pressure and is position is free of volatile* and solidifies by polymenza- 
expelled from the elongate slot as a concentrated nar- tion curing, the drying interstauon 25a and/or down- 
row band of high speed hot air which is directed against stream drying station 16 will contain a suitable radiation 
the ink-printed copy sheets ISA to evaporate the vola- 5 source such as ultraviolet lamps, 
tile solvent and water therefrom to release solvent and The coating application station 13 also can be similar 
water vapor which is withdrawn by the extraction unit to the inking station 11 and first coating station 12 with 
28. Substantial drying is produced by the first air knife respect to the plate cylinder 196 supporting a printing 
26, and the second air knife 27 preferrably is included, plate dampening system 216. inking system 226. blanket 
as illustrated to insure complete drying prior to the 10 cylinder 236 and impression cylinder 246 since, in a 
entry of the copy sheets 18B to the next liquid applica- conventional offset printing machine having a plurality 
tion station. of liquid application stations, all of the stations are gen- 

In the apparatus of FIG. 1, the second liquid applica- erally similar but use different printing plates to image 

tion station 12 can be either another ink printing station, different areas of the same copy sheet with different 

such as for printing ink of a second color, or it can be a 15 colored inks. The present apparatus, requinng at least 

first coating station Thus the various elements of station one coating-application station, and modifies at least the 

12 are numbered similarly to those of station 11 but final downstream inking station to convert it perma- 

including the suffix a. neatly or mtennittently to a coating-application station 

Where station 12 is another ink printing station, the as shown by FIG. 1 or, alternatively, as illustrated by 

first drying interstauon 25, upstream therefrom, func* 20 U.S. Fat. No. 4,270,483 discussed hereinbefore, 

tions only as a supplemental drying station and can be Plate 206 is an offset relief printing plate, preselected 

excluded or disconnected. areas of which are raised above the background, gener- 

Where station 12 it a first coating application station, ally referred to as "relief spots" Such spots are sized and 

the first drying interstation 25 is a critical component of positioned to correspond to areas of the image-pnnted 

the present invention. In such case, the inking system 25 copy sheets 18D which it is desired to selectively coat. 

22d of station 12 is withdrawn, as shown by means of The adjustable coating apparatus 14 is mounted onto 

broken lines, and the dampening system 21a is con- the frame 31 of the printing machine for extension of the 

verted to a dampener coater system by providing a coating carriage 15 into the liquid application station 13 

continuous supply of the desired coating composition to for adjustable coating association with either the coat- 

the supply pan thereof, it* in aqueous dispersion of a SO ing plate cylinder 196 or the coating blanket cylinder 

film-forming binder material containing in the case of 236. as desired. 

matte-finish coatings, a diffusion filler such as silica or The preferred coating application apparatus 14 in- 

the like. eludes a coating carriage 15 which is horizontally ad- 

Generally, where the station 12 is a first coating sta- justably, in the machine direction, for movement be- 
tion, the top roll 19a will be a plate cylinder having a 35 tween retracted or passive position and extended or 
full plate 20a for the application of continuous coatings active position, and also vertically adjustable for move- 
to the intermediate blanket cylinder 23a or transfer ment between the levels of the plate cylinder and the 
cylinder and then to the dried ink-printed copy sheets blanket cylinder as shown by means of broken Lines. 
18B to form continuous coated printed copy sheets 18c Moreover, the coating carriage 15 comprises a horizon- 
However, if desired, plate cylinder 19a may have a 40 tally-adjustable coating applicator unit 32 which is 
spot-receptive plate or relief plate 20a for the transfer of movable in the machine direction between different 
spot coatings to the intermediate blanket cylinder 23a extended coating positions to move the coating applica- 
and then to predetermined areas of the printed copy tor roll 33 into coating association with printing and 
sheets 18B to form spot-coated printed copy sheets 18G blanket cylinders which are not in vertical alignment, as 

Most commonly, the first coating will be a complete 45 disclosed in detail in my aforementioned copending 

or continuous coating of a composition providing a application. 

matte non-glossy finish or a utility (semi-gloss) finish. Thus, the coating carriage 15 and the applicator unit 

and the second coating will be a spot coating of a com* 32 are adjusted in the final coating station 13 to associ- 

position providing a glossy finish to highlight predeter* ate applicator roll 33 with either the spot relief plate 206 
mined areas of the printed, coated copses. 50 on printing roll 196, for the printing of spot coatings, or 

The coated printed copy sheets 18C exiting the first with the blanket roll 236, for the application of contmu- 

coanng station 12 are conveyed by grippers, coated side ous coatings onto the dried, coated, printed copy sheets 

up, through Use second drying mterstation 25owhich is 18D, to form double-coated printed copies 18E. Copies 

similar to the first drying station 25 and comprises a 18E are transported by grippers past a final downstream 

similar pair of spaced elongate air knives 26a and 27a 55 radiant dryer 16 and air knives 16a, to evaporate the 

and a similar extraction unit 28a and exhaust outlet water vehicle from the second coating and form final 

conduit 29a copies 18F which are stacked to permit final curing of 

The line of forced hot air from the first knife 26a, the oleoresmous printing ink. 

across the width of the copy sheets, substantially dries The essential novelty of the present invention resides 
the first coating by evaporating the water vehicle there- 60 in the mterpoaition of a drying station, such as 25 and 

from, after which the dried, coated copy sheets 19D are 2S& between an ink printing station and a coating sta- 

conveyed by transfer roll 30a to the second air knife 27a tion, and preferably also between coating stations on 

to insure complete drying of the first coating prior to machines having a plurality of coating stations, in order 

the entry of the coated printed copy sheets 18D into the to substantially completely evaporate the volatile sol- 
final coating station 13 which includes the coating- 65 vent or vehicle from the printed ink images, and evapo- 

applicarion apparatus of the copending application, in rate any residual dampening water from the printed 

the illustrated embodiment, but which may be a conven- copy sheets, before the application of a spot or continu- 

uonal coating station. ous coating thereover, and preferably to substantially 
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completely solidify and dry the first coating such as by the second coating station 13 and on through the down- 
irradiating to polymerize or by evaporating the volatile stream drying station 16, 16a 
solvent, vehicle and/or water from the coated, printed After curing for several hours, the coated, printed 
copy sheets before the in-line application of a second copies 18F are found to be free of the surface defects of 
spot or continuous coating over the first-applied coat- 5 copy sheets printed and coated in similar manner but in 
ing, as illustrated. the absence of interstation drying. 

In operation, a succession of copy sheets 18 is auto- While the present specification and drawing refer to a 
matically gripped by the conveyor means 17 and trans- continuous copy sheet conveyor means 17 carrying 
ported through one or more ink printing stations 11 into automatic grippers, it will be clear to those skilled in the 
printing contact with one or more ink blanket rolls 23 to 10 art that most printing and coating machines convey the 
print images, such as of different colors, on predeter- copy sheets by means of automatic gnppers present on 
mined areas of each copy sheet, using conventional each of a series of contacting cylinders, such as the 
oleoresinous inks containing volatile organic solvents). impression cylinders 24, 24a and 246 and the interposed 
At each ink-printing station It an offset printing plate transfer cylinders 30 and 30a of FIG. 1. 
20 is fastened to a plate cylinder 19, moistened with 15 It is to be understood that the above described em- 
water/chemical dampening fluid by means of dampen- bodiments of the invention are illustrative only and that * 
ing unit 21 and inked by means of inking unit 22. The ink modifications throughout may occur to those skilled in 
is selectively received by the image areas of the plate 20, the art. Accordingly, this invention is not to be re- 
where some water dampening solution is picked up by girded as limited to the embodiments disclosed herein, 
the ink, transferred to the surface of the blanket cyiin- 20 but is to be limited as defined by the appended claims, 
der 23 and re-transferred to the upper surface of a copy What is claimed is: 

sheet 18 passed in the nip of cylinder 23 and impression 1. In a continuous tn-lme offset lithographic printing 
cylinder 24. At this point, the ink images on each im- machine for printing and coating a continuous succes- 
aged copy sheet ISA still contain the volatile organic „ sion of receptive copy paper sheets, comprising a plu- 
solvent and some water dampening solution which mi- rality of liquid application stations, each comprising a 
grates into the copy paper. pl*te cylinder for supporting a lithographic printing 

Rather than moving the inked copy sheets 18A di- plate and including means for supplying oleous printing 
rectly from a printing station 11 to a coating station 12, composition to oleophilic image areas on the water- 
as is convenuonal in the art, the present method and M coated surface of a said printing plate supported 
apparatus provides for intermediate or interstation dry- thereon, a blanket cylinder for receiving said pnnting 
ing of the inked copies to evaporate the volatile organic composition and water from said plate cylinder and for 
solvent and water dampening solution from the ink transferring said printing composition and water to a 
images and copy paper to form solvent-free copies 18B succession of individual receptive copy paper sheets, 
prior to the application of a protective and/or aesthetic 33 and an impression cylinder forming a nip with said 
coating thereover. blanket cylinder through which said individual recep- 

In the embodiment of FIG. 1 the ink-printed copies tive copy paper sheets are passed to receive pnnting 
18A are moved through an interstation drying station composition and water from said blanket cylinder, at 
25 by directing the path of the copy sheets down under least one said liquid application station being an up- 
a transfer cylinder 30 and up over the coating ixnpres- 40 stream ink printing, station for the transfer of pnnting 
sion cylinder 24a of the coating station 12. The drying composition in the form of ink images containing a 
of the copy sheets is accomplished by one or more high volatile vehicle onto said succession of copy sheets, and 
velocity hot air knife drying elements, such as 26 and 27 at least one said liquid application station being a down- 
shown in FIG. 1, which heat the ink image, sufficiently stream coating station for the application of a printing 
lowering the solvent vapor pressure while the high 45 composition in the form of a continuous or spot coating 
velocity air scrubs the vapor from the surface to evapo- of liquid, composition over the ink-imaged surface of 
rate substantially all of the volatile organic solvent and said copy sheets, means for feeding said succession of 
water and form substantially solvent-free copies 18B individual receptive copy paper sheets thro 
before the copies 18B past in the coating nip at coating of said blanket and impression cylinders of said liquid 
station 12. 30 application stations, and a final downstream drying 

The evaporated solvent and moisture is drawn into station for drying or otherwise solidifying said coated 
the solvent extraction unit 28 by an exhaust fan 31 and copy paper sheets, the improvements which comprises 
removed from the ambient atmosphere by conduit 29 an intermediate in-line drying station positioned after 
for safety purposes. each of said liquid application stations, each said drying 

On mf»>H T*— having a single coating application sta- 35 station co mprisin g means for directing forced hot air 
tiou, such as station 12 or station 13 of FIG. 1, the sol- against the ink printed copy paper sheets to effect the 
vent-free copies 1SB are moved through said coating evaporation of water and the volatile vehicle from the 
station 12 or 13 to receive either a continuous or a spot ink images primed on said copy paper sheets prior to the 
coating to form coated, printed copy sheets 18C which entry of the ink-imaged copy paper sheets into the next 
are transported to the final downstream drying station 60 liquid application station including into said coating 
16, 16a On having two coating stations 12 station* 

and 13 used for the application to two superposed coat- 2. A printing machine according to claim 1 having 
ings, either of which may be spot or continuous, matte two adjacent downstream coating stations, character- 
or glossy, the dried, printed copy sheets 18B are moved tzed by the presence of another intermediate in-line 
through the first coating station 12 to form coated, 63 drying station positioned in-line therebetween to effect 
printed copy sheets ISC which are moved through the the solidification of the coating applied at the first coat- 
second interstation drying station 25a to form dried ing station prior to the entry of the coated copy sheets 
coated copy sheets 18D. Sheets 18D are moved through into the second coating station. 
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3. A printing machine according to claim 1 in which 
said coating station comprises a coating application 
assembly which is adjustably supported for coating 
association with either the plate, cylinder, for the appli- 
cation of spot coatings, or the blanket cylinder, for the 3 
application of continuous coatings, to said copy sheets. 

4. A printing machine according to claim 1 in which 



,903 

10 

said intermediate drying station also comprises a vapor 
extraction means. 

5. A printing according to claim 1 in which 

said means comprises an air knife. 
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[57] ABSTRACT 

A straight line flexographic printing method and ma- 
chine having a plurality of in-line liquid application 
stations, at least one of which is an upstream ink image - 
printing stations for printing ink images on a succession 
of cardboard copy sheets, and it least one of which is a 
final downstream liquid-application station which may 
be a coating application station for printing a protective, 
and/or aesthetic coating over selected portions of. or 
over the entire ink image-printed surface of each card- 
board copy sheet. The present method and apparatus 
involves the placement of a forced hoi air drying station 
between each of the liquid application stations to evapo- 
rate volatile solvent/diluent from the ink images applied 
at each inking or coating station before the application 
of additional ink images or coatinp thereover at the 
next downstream liquid application station. 

11 Claims, 1 Drawing Sheet 
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. naderphnt is visibly different from the redness of the 

FLEXOGRAPHIC COATING AND/OR PRINTING same line extending onto imprinted areas of the sheet, 

METHOD AND APPARATUS INCLUDING due to variations in the ability of the sheet to quickJy 

INTERSTATION DRIERS absorb the diluent/solvent The same is true with re- 

5 spect to the lack of uniformity of surface appearance of 

BACKGROUND OF THE INVENTION a solvent-applied overcoating. 

Tte present application is a contmuabon-in-part of ^ cases where cost » not a factor and/or where the 

^^S^vS^Sl4mSj^m 24, l987Tnow aesthetic advantages of a protective supercoanng. gen- 

t?5 P*l NtTI MI 903 erally referred to as a coating m the Hexographic indus- 

^nvendonal' fleiographic coating and/or printing 10 try, are desired, it is known to provide the printing 

madam" oppresses comprise one or more image-pnnt- machine with a downstream coating stanon having a 

ins stations each having a plate cylinder to which is coating application unit for the application of an overall 

fastened a Olographic plate having raised image or protective coating over the entire printed area of the 

printing areas. Aqueous or solvent ink is applied to the copy sheets. 

raised image areas, which ink is transferred directly to 15 While the in-line application of a protective or aes- 

an absorbent copy sheet or web. thenc coating over the flexographic images on a succes- 

This differs from lithographic printing in which the sion of copy sheets will improve the appearance of the 
flat, imaged surface of a plate is continuously wetted print and render it smear- resistant and weather-resist- 
with aqueous damping solution, which adheres only to ant, the relatively wet condition of the printing ink 
the background areas, and the plate is then inked with 20 composition, particularly m overprinted areas, at the 
oleoresinous ink composition which adheres only to the time that the coating composition is applied thereover, 
image areas of the plate as wet ink. The ink is offset- produces a visible change in the appearance of the por- 
transferred to the rubber surface of a contacting blanket tions of the coating overlying the printed images during 
cylinder, and retranslated to the receptive surface of a ^ evaporation and/or absorption of the solvent, dilu- 
copy web or a succession of copy sheets, such as of W ^ water, etc., whereby, for example, a glossy-sur- 
paper, where the ink gradually hardens or cures by faced protective coating acquires a non-uniform Hat, 
oxidation, in some cases after passing through a final ma TTf or non-glossy surface, particularly m areas over- 
drying station located downstream of the final liquid jy^g ^ e multi-printed images, and even the affected 
application station where the volatile solvent is evapo- utn are not uniform in appearance depending upon the 
rated from the ink composition of the images. 30 CQlon md/or surface areas of the underlying printed 

In multicolor printing processes and machines of both im . g ^ due to the solvent/diluent in the coating inter- 

flexographic and lithographic types, the copy web or with the still-wet color inks. For example, 

sheets pass through a plurality of ink-printing stations in printed colored images, half-tone illustrations, and the 

which inks of different colon are printed over the same wfaich m intended to be emphasized or heightened 

areas in partial or complete registration to produce 33 ^ a ppe*rance, by the application of glossy coatings 

multi-ink images or image portions havmg a variety of undergo loss or degradation in the unifor- 

desired colors or color-blends. However such mulfc-ink f ^ .pSeaxance and their color during the 

images vary in sharpness, color-intensity and tone or £w*<X ^ J^L 

hue depending upon the number of underlying ink por- ^* ae fects in color quality and coating appearance 

tions. Are of substantial importance in cases where the addi- 

Stiff, heavyweight cardboard .bee*. ^ » ^rru- of one or more coatings « justified by the 

gated cardboard, cm only be printed end/or coated on L promotional display*, artwork, 

a might line flexognphic printer and/or coaler stace ££2e£ etc. The defects, Le.. uneven sur- 

snch '^^^^^^"t ™£ 45 £e a^rance of the cc*tmg(.) and the quality of the 

pUte cylinder, or impression cylinders, as is common 45 ^ imtseti ^ from the appearance 

with Uthognpbic proses ^*^^ fl «£ ^'c^Ed^erlying image pamcularly in 

graphic presses which are used for prmtmg flexible ^J'^^^ti^olored ^ a and are due to the 

sheets. . . _ nmence of various amounts of residual volatile sol- 

don. through one or more ink-prmang stations. At each presence 01 vouuue . . ;„.„_ . 

such ^onttatmck absorbent sheets pass in the nip the second subsequent Olographic mk image, at the 

^^^^^^^S^Zl^impr^ol !5 time that the coating is applied thereover. The applies- 

^Sup^S.^nu^muge. on the plate .p- oon of a top coating over the printed images retards he 

p yKxoSSm^dS to thV^»orben?snrf.ce volatile solvent, diluent or water against escape m the 

Kh^h^Sch as cardboard. The flexographic ink final drying station, but the volatile* can eventually 

^—^nXPigmeat and volatile dn»eW and/or migrate from the cardboard into the top coating during 

^LTtnd^TS absorption of the dunent/.ol- « the bnal drying of the printed cardboard .resulting in a 

v«t mto the absorbent surface. This results in some to* of perfect**, m the .urface&ush of the top coaong^ 
spreading of the printed images, lines, etc, with resul- These problems have not been important in cases 

tau loss of sharpness, detlFand quality of prinL This is where the sheea being printed are cardboard shipping 

P*rtSy^«Vhexe different colored inks are carton, or the like, where high quality is not considered 

ranted in partial or complete registration, which for- 65 important However in some cases, such as with display 

[her cause, variations m coiorarioTor color tone be- cardboard and ultimate tale cardboard containers, such 

twees areas which are overprinted and areas which are as shoe boxes, toy boxes, clothing closets, etc.. where 

not. e.g., the redness of a red line printed over a grey high quality, multi-color printing is important, tt has 
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been necessary to prmt an ou^ tile avoids the accumulation of volatile*, in different 

higher quality printing processes and then adhere or quantities, in different areas of the printed copy sheets 
lJ£T.t« the printed sheet to the cardboard support or cardboard sheets, depending upon the number of 
This is expensive and labor-intensive. The present in- overprints, the presence of which can continue to cause 
vention makes this imneceasary for many Oexographic 3 the images to spread or broaden and/or can result in 
applications. color degradation and degradation in the uniformity of 

It is known to provide one or more drying stations the appearance of an overcoating, if present 
between inking stations on continuous web Oexographic The present invention is concerned with drying or 
printing machine*. However such machines convey the solvent/diluent evaporation prior to the application of a 
copy sheet through a tortuous path and thus are only 10 second ink or a supercoating over the printed images, 
useful for printing flexible webs and not sheet lengths or The coating compositions conventionally used to 
cardboard blanks. apply protective or aesthetic coatings over printed im- 

It is an object of the present invention to provide a tges are aqueous solutions, dispersions or emulsions of 
novel Olographic printing and/or coating method and water-dispersible or water-soluble film-forming binder 
apparatus for the in-line application of one or more inks 15 ^^■u, such as acrylic resins* hydrophilic colloids, 
and/or protective or aesthetic coatings over imaged vinyl alcohol etc Also, coating compositions free of 
subject matter flexographicaHy printed onto each of a volatile solvents or vehicles are commonly used, such as 
succession ofheavyweight, absorbent copy sheets while resxn precursor compositions which are polymerizable 
avoiding the usual degradation of sharpness, detail, or curable by exposure to ultraviolet or other radiation, 
color uniformity or loss of uniformity of the surface 20 Sucn compositions are based upon liquid acrylic mono- 
appearance of areas of the ink(s) and/or coating applied men m pre-polymen, or photopolymers and photoiniu- 
over the previously ink-printed images. ators, cross-linking agents and/or other conventional 

It is another objective of the present invention to ingredients. Both solvent-applied and solvent-free coat- 
provide a Oexographic printing method and apparatus ffl compositions can produce microporous coatings 
for providing high quality Olographic printing di- 25 which m permeable to volatile*. While they are perrae- 
rectly on heavyweight sheets, such as corrugated card-- Me ^ ^ solvents, diluents and water, the 

board, thereby avoiding the need for preprinting paper, fyw of these volatiles mars the appearance of the 
such as by oflset lithographic means, and thereafter lurfkcc oftht coatings, ts discussed supra, 
adhering it to a cardboard support Multicolor Oexographic printed ink images com- 

Essentially, the present invention is concerned with 30 m . m fonDe 4 inks containing pigments of 

providing high quality Oexographic copies of the types 6ifTemt prinury colors which, when combined in su- 
desired. directly on heavyweight absorbent sheets par- ^ produce different secondary colors de- 

ticulariy in cases where the additional expense ofmulu- upontbc identity and number of primary colors 

pie colors and supercoatings a justified by the desired ^^^However, unless each ink image is dried suffi- 
results. ciently to evaporate the solvents and water present 

SUMMARY OF THE INVENTION therein, before a second ink is printed in partial or full 

J j «. registration thereover, said solvents and water produce 

The present Olographic method and apparatus pro- ff™£°° n ^ wncn they are eventually 

vides for the inline forced hot air drying of flexograpmc Sueh h]en ^Z VO ids uneven tones, 

ink images, including multicolor images and photo- 40 'J*P~™~^~1 

graphic reproduce printed or applied at one liquid rt ^ th ^ obteBi pen^t to the embodiment of 
application station before the application of a second J^^^S^m. relate, to the reduced 
printing ink or a continuous or spot coatmg over said r ™^rToftetnnag« for image* and/or supercoat- 
ink images at the next downstream bqmd •PPbanon produdnl uneven, disconunu- 

«.*» by mt«po«mg an in-line drymg suaon between 45 »P oFswxrcorings having "holi- 

T*??* ^Tt^^^^T^^tZl^n o^"oSwn^h^^rIc«pStheun.g«or 
dry the first colored ink images pnor to the application ~V. 

of images of a second color or a faal coatmg thereover, "SfT^Tn^nmnhic method and apparatus of the 
whereby the drying of each ink remove, volanle sol- ^^^SSn^^^D^wSh stiff. 
vents/diJiients wmch can cause the mk image to spread so ^vuie the inlt-imiged 

such as the outer paper ply of a corrugated cardboard. board, pnnted and/or coated m a straight hne flexc- 

However I have discovered that the tnterstation evapo- graphic apparatus. 

raoon of such volatiles dries the ink images before they 60 THE DRAWING 

can spread, bleed or wick into the absorbent paper sup- ^ . 

pon!^preserving their sharpness, detail and color- FIG. I is a vertical 

ation. Moreover such evaporation dries the surfaces of paphic pnntmg and piinchmg ™^J^^* 

the first printed images so that they are more receptive four liquid applx^ wnom and the mterposiuon of 

to second imagesor coatinp applied thereover and 65 inline drying stanons between each of the liquid apph- 

more reeistantto being djhtteoV spread and/or broad- cation stations and inclwxmg a final downstream in-line 

ened by the volatiles present in the second applied im- drying station in adv ance of an optional die cutting, 

ages or coating. Moreover the pre-removal of the vola- folding and/or gluing creasing station. 
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DETAILED DESCRIPTION 

Referring to the drawing, FIG. 1 illustrates t flexo- 
gnphic printing machine 10 comprising four liquid 
application stations 11, 12, 13 and 14 the final down* 5 
stream station 14 being a coating station, if desired, an 
an optional die cutting* creasing, folding and/or gluing 
station 15 at winch the printed cardboard copies are die 
cut into desired shapes, such as carton blanks, and 
creased for folding purposes, if desired, prior to stack- 10 
ingatl*. 

As illustrated, the present apparatus includes a feed- 
ing station 17 for feeding a continuous supply of card- 
board blanks or sheets 18 in a straight line between a 
plurality of feed rolls 19 into and through each of the 15 
liquid application stations 11 to 14 in which each sheet 
18 is engaged between an upper impression cylinder 20 
and a lower printing cylinder 21, The printed blanks 18 - 
are finally fed to a cutting and creasing press station 15 
in which they are die cut and creased, and moved to a 20 
stack 16. 

Each of the flexographic printing stations 11 to 14 
comprises a flexographic plate cylinder 21, the final 
downstream one of which, in station 14, can be one for 
printing an overall or spot coating over the portions of 25 
the sheet 18 printed with ink images in stations It 12 
and 13. The liquid application systems in stations 11 to 
14 etch comprise the plate cylinder 21, a metering roll 
22 with associated doctor blade 23. an application roll 
24 and an ink (or coating) supply 25. The illustrated ink 30 
(or coating) supply 25 is a pan into which the roll 24 
extends to receive a continuous supply of the ink or 
coating composition as it is rotated in the counter-clock* 
wise direction. However most commercially available 
flexographic printing machine* pump the ink or coating 35 
supply as a continuous supply onto the surface of the 
applicator roll 24. The doctor blade 23 is adjustable 
relative to the surface of the metering roll 22 in order to 
control the thickness of the ink or coating layer moved 
onto the plate surface on the plate cylinder 21 for sans* 40 
fer to the undersurface of each cardboard sheet 18. 

The apparatus includes conventional registration 
means, including feed rolls 19, so that each sheet 18 and 
the plate on each printing cylinder 21 are in exact regis- 
tration to precisely control the areas of each sheet 18 to 43 
be printed with different colored inks at stations 11 to 14 
or to be printed with coating composition at station 14. 

The multi-printed sheets 18 are moved into the op- 
tional station 15, which includes a movable cutter/- 
crease die 24 and an anvil 27, in order to cm away 50 
and/or crease predetermined portions thereof to form 
printed blanks 28 which are stacked at 16. 

The essential novelty of the present flexographic 
printing apparatus resides in the plurality of interstation 
dnen 29, one or more of which are located after each of 35 
the printing stations 11 to 14 for purposes of rapidly 
drying the ink images applied to sheets 18 at each print- 
ing station 11 to 13 before the printed sheets enter the 
next printing station and to dry the final ink or coating 
after print station 14. This has been found to result in 60 
substantially sharper, clearer images being produced on 
the cardboard sheets as compared to conventional 
straight line flexographic printers which permit the 
images to dry by absorption of the volatile ink solvem- 
/diluent into the cardboard surface. Moreover the pres- 65 
ent apparatus has been found to permit the overprinting 
of different colored inks m partial or complete registra- 
tion without dilution or spreading or alteration of the 




,992 
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sharpness or color tone of the underlying images. The 
pre-drymg of the underlying images sets their color and 
sharpness, preventing them from being spread and di- 
luted by absorption by the cardboard sheet. Moreover 
the pre-drying of the images renders them more resis- 
tant to being redissoived and spread or diluted by the 
volatile solvent/diluent of the next-applied ink, and 
provides a pre-dned ink surface which is more recep- 
tive to being overprinted with the next-applied ink and 
is resistant to being drawn back off the cardboard sur- 
face by the pressure of the next ink printing cylinder 21. 

Referring to FIG. t each interstation drier 29 com- 
prises at least one elongate tubular forced hot air knife 
30 which is closely-spaced from the printed undersur- 
face of the sheets 18, and an associated pair of elongate 
tubular vapor suction means 31 for withdrawing the 
evaporated ink vehicle or solvent to a recovery unit or 
for safe release to the outside atmosphere. 

In operation, the inked plate on the first flexographic 
cylinder 21 is rotated against the ink-receptive surface 
of each cardboard sheet 18, to which the wet flexo- 
graphic ink images are transferred to form an image- 
printed copy sheet 18. Each sheet 18 is conveyed, im- 
aged fisce down, through a first drying interstation 29. 
comprising at least one forced hot air knife 30 and a 
spaced pair of vapor-extraction units 31 which with- 
draw and convey the volatile vehicle vapors to a recov- 
ery unit, to the atmosphere or for other safe disposal. 

As illustrated, each printed copy sheet 18 is conveyed 
past the first air knife 30 to form a dried printed copy 
sheet which is moved into the next liquid application 
station 12. 

The air knife 30 and the extraction units 31 are con- 
ventional elements normally used as final drying ele- 
ments on printing and coating machines of different 
types, and are sufficiently small in diameter, i.e., about 
two inches, that they can be accommodated within the 
small areas present between printing stations on con- 
ventional straight-line flexographic printing machines. 
Knives 30 are elongate tubular elements provided with 
an elongate narrow slot formed by opposed, converging 
walls. Heated air is circulated through the tubular ele- 
ments under pressure and is expelled from the elongate 
slot as a concentrated narrow band of high speed hot air 
which is directed against the undersurface of the ink- 
printed copy sheets 18 to evaporate the volatile solvent 
or vehicle therefrom to release vapor which is with- 
drawn through elongate slots in the extraction units 31. 
Substantial drying is produced by the each air knife 30, 
but a spaced second air knife may be included at each 
drying station 29 to insure complete drying prior to the 
entry of the copy sheets 18 to the next liquid application 
station. 

In the apparatus of FIG. U the second ink application 
station 12 is another ink printing station, such as for 
printing ink of a second color. Thus the various ele- 
ments of station 12 are numbered similarly to those of 
station 11. 

The printed copy sheets 18 exiting the second print- 
ing station 12 are moved by feed rollers 19, printed side 
down, through the second drying interstation 29 which 
is similar to the first drying station and comprises a 
wfftiiaT elongate air knife 30 and a tiffi* 1 * spaced pa ir of 
extraction units 31. 

The line of forced hot air from the second knife 30, 
across the width of the copy sheets printed in stanon 12. 
substantially dries the second-applied ink images by 
evaporating the vehicle therefrom, after which the 
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dried, copy sheet! If are conveyed by downstream feed after applied solvents. Conventional drying by absorp- 
rollers 19 for entry of the twice printed copy sheets 18 non is very slow, does not remove the solvents, diluents 
into the next printing station 13 where ink images of a or water from the copy sheets and retards drying in 
third color are printed over the pre»applied, pn^iiM cases where the later applied composition is applied 
ink images, and are dried at the nest downstream inter- 5 over pre-printed areas of the absorbent copy sheet, 
station drier 29 prior to entry into the final printing . Thus the present flexographic printing process makes 
station 14. The final downstream station 14 can, if de- it possible to print stiff cardboard copy sheets, even 
Sired, be a coating application station which is similar to those which have little or no porosity and little or no 
the inking stations 11 to 13 with respect to flexographic absorbing ability, such as cardboard having a printing 
plate cylinder 30 and its associated rollers, except that 10 face of high quality non-absorbent paper or plastic- 
the piate has an overall or spot coating surface, and coated cardboard, corrugated plastic board, and other 
coating composition rather than ink is fed thereto from similar materials on which quality images could not be 
supply 35. printed by conventional flexographic printing pro* 

Thus, the station 14 can be a coating station for the cesses, 
application of continuous spot coatinp onto the pre* 15 It is to be understood that the above described em* 
dried printed copy sheets 18 which are transported by bodiments of the invention are illustrative only and that 
feed rollers 19 past a final downstream drying station 29 modifications throughout may occur to those skilled in 
and its air knife 30 to evaporate the water or other the an. Accordingly, this invention is not to be re- 
volatile solvent/diluent from the coating and form final garded as limited to the embodiments disclosed herein, 
copies 18 which are cut, creased, folded and/or glued 20 but it to be limited as defined by the appended claims, 
and stacked. What is claimed is: 

In operation, a succession of cardboard copy sheets 1. In a flexographic straight line printing machine 
18 is automatically moved in a straight line by feed comprising a pluabty of liquid application stations each 
roller 19 and transported through two or more ink comprising a printing cylinder, at least one of which is 
printing stations into printing contact with two or more 25 an upstream ink printing station for the printing of ink 
flexographic cylinders 21 to print images, such as of images containing a volatile solvent/diluent onto a sue* 
different colors, on predetermined similar and/or differ- cession of individual cardboard copy sheets as such 
eat areas of the underside of each copy sheet, using sheets are moved therethrough, and at least one of 
conventional aqueous flexographic inks containing vol- which is a downstream printing station , and means for 
stile organic solvents(s) and water At each ink*printmg 30 continuously feeding said individual copy sheets, with- 
station 11 to 14 a flexographic printing plate is fastened out bending, through said liquid application stations, the 
to a plate cylinder 21 and inked by means of metering improvement which comprises an intermediate drying 
roller 21 The ink is selectively received by the image station comprising at least one forced hot air means 
areas of the plate and transferred to the under -surface of positioned between each of said liquid application sta- 
a copy sheet 18 paased in the nip of cylinder 21 and 35 tions to apply a line of forced hot air across the direc- 
impression cylinder 20. At this point, the ink images on tion of travel of said sheets as they move therepast to 
each imaged copy sheet 18 still contain the volatile effect the evaporation of the solvent/diluent from the 
organic solvent and water. Rather than moving the ink images printed on said cardboard copy sheets prior 
inked copy sheets 18 directly from the first ink printing to the movement of the ink-imaged copy sheets into the 
station to the next ink printing station 12, as is convee- 40 next liquid application station, to effect the drying of 
tional in the art, the present method and apparatus pro- said images prior to the application of the rmk images or 
vides for intermediate or interstation drying of the a coating thereover. 

inked copies to evaporate the volatile organic solvent 2. A flexographic straight line printing machine ac- 
from the ink images and copy sheet to form solvent-free cording to claim 1 in which one or more of the down- 
copies 18 prior to the application of new ink images 45 stream application stations comprise coating stations for 
thereover. the application of spot coatings or continuous coatings, 

Flexographic processes are conventionally used to to said copy sheeta 
print ink images onto absorbent paperboaxd, drying of 3. A flexographic straight line printing machine ac- 
the ink images being caused by the absorption of the cording to claim 1 in which each said intermediate 
volatile ink vehicle into the copy sheet. Heretofore it 50 drying station also comprises a vapor extraction means, 
has not been possible to apply high quality multicolor 4. A flexographic straight Hue printing machine ac- 
inic images onto car db oa r d in a single pass on straight cording to claim 1 which further comprises a final sta- 
tute flexographic machines because the volatile solvent- tion for cutting the printed cardboard copy sheets, 
/diluent of the after-applied ink images redisaolves and 5. A flexographic straight-line printing machine ac- 
smears the first applied images which mask the absor- 55 cording to claim 1 comprising at least two adjacent ink 
bent copy sheet against rapid absorption of the after- printing stations for printing ink images of different 
applied solvent. The same problem occurs when sol- colon in partial or complete registration on said card- 
vent/dttuent-apptied coating compositions are applied board copy sheeta. 

over ink images in the flexographic process. 6. A method for the flexographic printing of a succes- 

The present invention solves these problems by pro- 60 sion of cardboard copy sheets on a continuous straight 
viding the interstation forced hot air driers between line, flexographic printing which comprises 

each of the liquid application stations on a straight line the steps of continuously feeding a succession of indi- 
flexographic printing and/or coating apparatus, vidua! cardboard copy sheets, without bending, 
whereby the volatile solvents and water are evaporated through a plurality of liquid application stations, each 
to dry the ink images rapidly before additional images 65 having a printing cylinder, frw^n^g at least one up- 
or coarmgi are printed thereover. Rapid evaporation stream ink printing station and one or more downstream 
drying renders the dry ink images resistant to being stations, printing images comprising volatile solvent- 
dissolved or smeared, and reduces the dwell time of the /dtf ucnt-contaming mk onto said copy sheets as they 
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move through each of said ink-printing stations to form 
imaged copy sheets, heating said imaged sheets after 
each ink-printing ftibon by moving them past forced 
hot air which applies a line of forced hot air across the 
direction of travel of said sheets to snbstaatially<om- 
pletely evaporate the volatile solvent/diluent therefrom 
to form dry imaged copy sheets, prior to movement 
thereof into the next liquid application station, 

7. A method according to claim $ m which one of said 
downstream printing stations comprises a coating sta- 
tion in which a coating is applied which covers the dry 
images printed at the ink printing stations. 

8. a method according to claim 7 m which a said 
coating is applied comprising a partial or spot coating 



10 



which overlies only a portion of the dry images printed 
at the ink printing stations. 

9. A method according to claim 6 in which drying is 
accomplished by directing a narrow line of forced hot 
said air from air knives against said imaged copy sheets. 

10. A method according to claim 6 in which the evap- 
orated solvent/diluent is extracted from the area at 
which it is evaporated. 

11. A method according to claim 6 which comprises 
printing ink images of different colors in partial or com- 
plete registration at at least two adjacent ink printing 
stations. 
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[57] ABSTRACT 

A costing apparatus for use in a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
decorative coating to the wet ink surface of freshly 
printed sheets and including a coaxing unit having a 
pick-up roller for supplying aqueous coating material 
from a reservoir to the surface of a delivery cylinder 
mounted oo a press delivery drive shaft, the delivery 
cylinder performing the dual function of a coating ap- 
plicator roller and a delivery cylinder during coating 
operations. 

22 Claims, 5 Drawing Sheets 
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.,^,„ _ db do tc d in U.S. application Ser. No. 07/&30,3OJ filed 

COATING APPARATUS FOR SHEET-FED, Dec. 18. 1990 entitled Vacuus Transfer Apoamui for 

OFFSET ROTARY PRINTING PRESSES Shea-Fed Printing Pr^, now Ui hi No. 

, 3,127,329. "Thar application, the disclosure of which is 

BACKGROUND OF THE INVENTION 3 also incorporated hen, by reference, discloses an ap- 

This invention relates to sheet-fed, oflset rotary print- paratus which can be employed to draw the unpnsted 

mg presses, and more particularly, to a new and inv of a freshly printed sheet into engagement with 

proved apparatus for the in-line application of protec- rollers which support the sheet on the unprinted side 
ttve and decorative coarinp to the printed surface of during transfer or delivery of the sheet from the impres- 

freshly printed sheets. 10 skm cylinder titer printing so that the wet ink on the 

Conventional sheet-fed, oflset rotary printing presses freshly printed sheet does not come in contact with 

typically include one or more printing stations through other apparatus m the press. The vacuum transfer appa- 

which individual sheets are fed and printed with wet ratus rthrtosed m that application can be "vrl as as 

ink. After final printing, the s heet s are fed by a delivery alternative to the net type cylinder system disclosed in 

conveyor system to the delivery end of the press where 15 the aforementioned DeMoore patent, or when used in a 

the freshly printed sheets are collected and stacked. Is perfecting press, as a supplement to that system, the 

a typical sheet-fed, ofBet rotary printing press such as vacuum transfer apparatus being primarily intended for 

the Heidelberg Speedmaster line of presses, the delivery use when only one-sided sheet printing is being per- 

conveyor system mcludes a pair of endless gripper formed by the press, and the net type cylinder system 

SSJ 8 * v**?™* l* i *j*fly «P*ced jnpjwtan and gnp- 30 being used when the press is operating in the perfector 

pen which are used to gnp and puB freshly printed siode with two-sided sheet printisT^ 

sheets from the impression cylinder and «ev*y the b mt phmisi application B j, desirable that the 



press be capable of applying a protective and/or deco- 



sheets toward the sheet delivery stacker. The gripper 

^JT^Z^J"**** r * lion ® ^ * M rative coating over all or a portion the surface of the 
preaon cylinder by gnpper cham sprocket wheels 13 printed sheets. Such cc*tm« typically are formed of a 

shaft bain* mm^J^J^J^Z ^^JlJnrhrZ or emulsion by an applicator roller over the 

Since the inks used with oflset r^.prmtmg presses 30 t V%cofst3eh ****** "f*™' 

typically remain wet and tacky foTsome tune after ***** deariWe wh « oecoraove or protective fuushes 
printing, special precautions must be taken toinsurethat are required soch as is the prc<luctioo of posters, record 
the wet inked surface of the freshly printed sheets are J*™* brochures, magazines, folding canons and the 
not marked or smeared as the sheets are transferred like. In cases where a coating is to be applied, the coat- 
from one printing station to another, and through the 33 m * operation is carried out after the final ink printing 
delivery system to the sheet delivery sucker. One sys- has been performed, most desirably by as in-line coaung 
tern for insuring that the freshly printed sheets are sot «FPiication, rather than as a separate step after the 
marked or smeared during transfer is the transfer or Panted sheets have been delivered to the sheet delivery 
delivery cylinder system marketed by Priming Re- stJ f^ er - 

search, lac* of Dallas, Texas under its registered trade- 40 Various suggestions have been made for applying the 
mark "SUPER BLUE" That system, which is made and coating as an in-line press operation by using the final 
sold under hcense, a made m a rr^T 4 **"— whs and printing station of the press as the coating application 
operates as described m U.S. Pat. No. 4.4CXU67, issued nation, For example, m U.S. Pat Nos. 4,270.413. 
Sep, 6, 1913 to Howard W. DeMoore, the disclosure of 4,613,414, and 4,779,357 there are disclosed coating 
which is inco r porated her e in by this reference. In that 43 ippuratus which can be moved into position to allow 
system. m * , * t tg and marring of freshly printed sheets is t£c blanket cylinder of the last printing station of a press 
prevented by mi^yin g transfer or delivery cylinders w °« used to apply a coating material to the sheets. In 
nrovidastwhk a coating of friction reducing material U.S. Pat. No. 4,79o,356 there is disdotrrl t coating 
such at TITS (Teflon) over which are loosely mounted apparatus which can be selectively moved between the 
abrie Oftvers, r efcti e al so a toe trade as "acts", and 30 blanket cylinder or the plate cylinder of the last printing 
which asmnsjrf the wet mh side of the freshly printed station of the press so that that station can be used as a 
sheets at they are palled from the impression cylinder. coating station for the press. However, when coating 
Ty picaDy , at a —~i*^~i~t press employing the apparatus of these types are used the last printing sta* 
"SUPER BLUE** cytindcr system, each transfer eyim- ban can not be used to apply ink to the sheets, but rather 
der for conveys* the freshly printed sheets from one 33 can only be used for the coating operation. Thus, with 
printing station to the next is supplied with a "SUPER these typo of in-line press coating apparatus, the press 
BLUE" transfer cylinder system, and the delivery cyi- loses the capability of printing ha roll range of colors 
index for conveying the sheets from the last prinnag since the last printing station is converted to a coating 
station to the sheet delivery stacker is supplied with a nation. 

"SUPER BLUE" delivery cylinder system. As used 60 Suggestions for overcoming the problem of the loss 
hereinafter, the term "net type cylinder* is tntrndrrl to of a printing station when coating is desired have also 
refer to cylinders having fabric sets disposed over the been made, such as that set forth m U.S. Pax. Nos. 
support surface, such as of the general type disclosed in 4,934,305 which ftitrloiq a coating apparatus hi vug a 
the aforementioned DeMoore U.S. Pat. No. 4.402J67* separate timed applicator roller positioned to apply the 
and exemplified by the "SUPER BLUE** cylinder rys- 63 coating material to the printed sheet while the sheet is 
tern. on the Last impression cylinder of the press. This is sud 

Another system which can be used to prevent mark- to allow the last printing station to be operated simuJta- 
ing and smeanng of the freshly printed sheets is that seously as both an ink application station and a coating 

CONFIDENTIAL 
SUBJECT TO „ AM * 
PROTECTIVE ORDER W001025 



5,176,077 v 

remits. Aaotht^uMi mh to providing i corag sanon m amed rynehronow reianan with the unpresson cyi 
witho* loo** *e prmtm, ap^to. of the to ^^ ( ^^^ tovt ^, defiveryeyfader 



coTmn is ippfced to the jheeu tAe final pr»tm| and with * coarmx blank* d»po-d over the P=^=^ 
^.^t^^^^.tS^lS! ..pportto wetiaks^of.freahly printed to~A 

tio« provide coarint subons which allow the final 10 material and a pick-op ^disposed to receive coaonj 
p^t^^^^aa" w be oarffbr prima* they material fin the .apply ■ mounted to to pre. and 
£2 ^^TStaLrfS 11 c^cnbktopenniithepiekHBirotetobemovedmto 
!?rJr" ZTL™ r^lTZT- — SL»T 5ifa» encasement with the delivery cylinder so that coanng 

rate timed applicator roUcn reqaire that the presses oc pre» ot ' WT , 01 . , Z>n~ mm 

^in^to^ovide snrT^Ys^ce within the presses ^Be^^aetovriy n^ Ae ^ro^ 

to accoounodatelL added eoatfag apparatn, or to » ?^ ^f^SS 
mcreaaethelenphGfthepr^andwpnreadditiooal When the 

and complex drive connections wim the press drive » «W^^^ ,kfi ^. ey * , ff^J~^ 
" Z^^ZTX^r^TT., ;.. o—d £»Triiiir»i eyhndcr en be toed far conventional neawoanng sheet 



sye^toachievetheree^preris.^^ fgS^^^^ 
hm«« the ihM and the asahcator roDen. Soch delivery by removmg the coannf ounces 



between the thorn and the applicator refer* Soch ^^^"^^^^S^^^Zff^t^m^ 

SSS. aS^e both enntonon* IS hrj ^ rep^g to oo*«g btata w«h»&*nc««t«I i 

to infill and maintain, as or to net type < 

Thm. there eon a seed for • new aad improved To convert «oa oo 

in-line apparatus for rmm . ^**--J??- ^ prepacked whh 

printing pren to sdecnvely appry • ****** aad/or "J™**?,™ thL^Tia™ TSe^oSvTdieaie- 

decorative cc.tkg.to the MjIM 30 S^^ssIS » to 



decorative count » »• pnmeo wnase » ' - • — " ' — -'" T, k ._n^4 

printed toes which allows to fio£j« Pf^if j^^fiL^jSs d5 BaA^Sr 1 - by 



nar^iccoi^uewbeu^-.pmmiimaono* ^J*****?? eSSeddSvcry^ytodk The 

non or the addinon of a separate nmed applicator roller. p«a-qp roup »™"7. i , wTifc.* *~Mv 

Ai wfll be explamed a sore detail hereinafter, to 35 *^ *■ SSJrveS S vSorfr« 

pre^mvennon^vathnn-dinan^veiandanoh. aro^^ry^inS 

vjous manner. ^«^^h^1 l^pBed to to delivery cylinder by the 

SUMMARY OF THE INVENTION pick-sproOcr b transferred to to freshly printed lheea 

TlKp^tiOVC^PtOVi^ 

pnn.ed .heet, m a ahee.^1. o«et rowy P^lf^ ^^^S^S^Zv^^ 

which is highly reliable and efleejjve m b»b. yet wlach cybader. cact '^'T^J^7^^'^^Z vt . 



?Z^£*ZLlZ£i^ „ti«e^n«ddr^.drrvetofc*^^ 



B| H Ml I J MB — " 

pren » be oaed « ■^ecrivety apery ^^ ri "«^*^ "^^^ -eTtbe area can be 

to to {rtebJEJafcttd thMB as Ac thaca are conveyed proi 



from to ■ *h« cyfloder of to liet priedot »uaf« * ^ TTnSi^r-r^^ 

oftoprcaTammidtosbMaM^nctebyato- coenag ooerano a with no tow of pratm« capacuny m 

mi a defivry cyfinder »»ted to to catmt prea ^"J^V, -jv,,,,—, the proem 

delivery drive f^P=^^.^^»Vl» „ve»toitjb^«or.«t2S^ 

ccatmf materal tppHratnr raOtr tad a sbaa deftvery ^ TT „, l aMnj. with the 

w a *b*cprc*vobtv*df a ra**co^oc& *««P^^^ by way of 

coatag operatic^ aad wi^ ««»P^ P»pl« of tha avanooav 

aai pm op cnrioB a ^ BRIEF DESCRIPTION OF THE DRAWINGS 

More specifically, the present iBvention b steaded ,t,,,,i,rmBlirinvnftihf**' 

for ose mTsfaeet-fed, offset racary pnxmaf pren of the 60 FIG. 1 a a schen&c ode ele^ttooal v»ew a «a 

W~^?laa^^ fed,c^nxaryprto^ 

a biaakel cylinder aad aa impretfioa eyfiader disposed tns embodymi tae prcaem avcaooa. . , 

^n^r^J^^X « ^d^n^TS ^w». to coatmg .p^tu, 

toeti toward to pren sheet delivery stacker. For me of to present avaaos dnnng eaWiog oi^ooo, 
of*, present to pre. Sm -chto . deiiv FIG. 3 is. ^^-^ 

ery drive toft *T T* f~i adjacent to aad extcadmi par- thowmg to eeaoai appara» m to nwpenove pos 
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ton with the "coating pick-up roller tad reservoir re* wheels 52 fixed adjacent the laieraJ ends of a delivery 

moved, end the blanket covering over the delivery drive shaft 54 which has a mcchamcally feared coa- 

cybnder replaced with a ^frbric set for non-coating plxag (not shown) through the press drive system to the 

pruning; tmprrwion cyhnder. The denvery drive shaft 54 extends 

FIG. 4 h an enlarged fragmentary perspective view 5 laterally between the sides of the press frame 14 adja- 

showmg one side of the coating apparatus mounted in cent the impression cylinder 36 of the last printing sta- 

the press and Qhmratmg the fluid path of coaxing mate- nou 2t, and is disposed to be parallel with the axis of the 

rial from a supply tank to the reservoir of the coating uuprcukm cylinder. In this the delivery cybn- 

unit; der 42. which is constructed to allow adjustments in 

FIG. 5 is an enlarged fragmentary perspective view 10 (tiamrtrr by suitable means, is fixedly mounted to the 

illustrating the end mounting of the coating pick-op delivery drive shaft 54 so that the delivery cyhnder is 

roller to hs support bracket; and . also rotated m precise timed relation to the impression 

FIG. 6 is an enlarged fragmentary — — ' view cyhnder. 

taken substantially along the hncs t— 6 of FIG. 4. Preferably, each of the transfer cylinders 3t is 



DETAnJEDD^aUFHON OF PRESENTLY U "SS^SffSR^^J^ 
PREFERRED EMBODIMENT Sf^^^TSSSS^S,^! 
As shown m the exemplary drawings* the present transfer systems of the type dodoaed m the above-idea- 



invention is embodied m a new and impr o v ed m-hnc tified copending U-S. appucusiou Ser. No. 07/63030S 
apparatus, herem generally designated 10, for selective 20 filed Dec It, 199a ahhoogh as wiD become more ap- 
use m applying a protective and/or ulcerative coating parent hereinafter, the use of such transfer systems is 
to the freshly printed surface of sheets printed m a not reouiredfar the present mvention and other types of 
sheet-fed, offset rotary printing press, herein generally transfer systems can be used. For reasons that win he- 
designated IX In this instance; as shown in FIG. t the come more apparent hereinafter, far most effective use 
coating apparatus 10 is illustrated as installed m a four 29 of the present invention, however, the delivery cylinder 
color printing press 12, such ss that mannfactnred by 42 should be of the type which employs the "StifrER 
Heidemerger DruckniascHnea AG of the Federal Re- BLUE" denvery cyhnder system, or, at an alternative, 
public of Germany under its A ~ 'it* "Heidelberg should employ m the denvery position, a vacuum ttsns- 
Spccdmaster 102V (40*V and which includes a press far system such as disclosed in the abcve-idenflfied 
frame 14 coupled at one end. herem the right end, with 30 copending VS. app&canon Ser. No. 07/630JOI. 
a sheet feeder 16 from which sheets, herein designated In this respect, it is important to note that when the 
It, are mdrvidua&y and sequentially fed into the press, freshly printed sheets It are conveyed away from the 
and at the opposite end, with a sheet denvery stacker 20 uuw e ataa n cylinder 36 of the final printing station 2t by 
m which the finally printed sheets are coDerted and the grippcr 50 earned by the delivery chains 44, the wet 
ttarVed . Interposed between the sheet feeder 16 and the 15 inked surfaces of the sheets nee the denvery drive shaft 
sheet denvery stacker 20 are four substantially identical 54 and the sheets must be supported such that the ink is 
sheet printing stations 22, 24, 26 and 2t which can print not marked or smeared as the sheets are transferred, 
different color inks onto the sheets as they are moved Typically, such support is provided by skeleton wheels 
through the press 10. or cylinders mounted to the press denvery drive shaft 

As illustrated, each of the printing stations 22, 24, 26 40 54\ or as is now more commonly used, net type delivery 

and 3» a substantially identical and of conventional cyunders such as of the "SUPER BLUE" delivery 

design, herem including a sheet tad cyhnder 3o\ a plate cyhnder system type disclosed in the aforemennoned 

cyhnder 32* a blanket cyhnder 34 and an impression Denioore patent. More recently, vacmim transfer appa- 

cybndcr34i,wn*cs«nof the first three prmtmg stations rains of th* type di s cl o sed m the aforen^entsoncd eo* 

n>*^UU*mt**^*cy1mda3*ti*oimAt* 45 pending US. appbeation Ser. No. C7/nXJ0t have been 

withdraw o* freshly printed sheets from the adjacent used m place el denvery cymsdexs or skeleton wheels to 

im pres sio n eysmder ssnf tsnssfer the freshly printed poll the imprinted side of the sheet away from the delrv- 

**mt*ih*wmpiad£imiav**txwaaferdnmML ery drive shaft 54 so that the wet mk surface of the 

Tnefinstprintts^statto sheets do not come into contact with any press eopars- 

"hti a Yssff sn j iijlfiwlns fl eliiili fiiiii limn in nuijinn SO tns. h has been faund, however, thnt wnen a protective 

the lesjlil ilsasLlt « fcssneovtd from the final hnpres- or deoofntivc costing nsaterial is at^Bed to the wet mk 

sioneyssttssrtf l^nsMvcry conveyor system* gencr* surface of the sheets, the coating ptotects the wet mk 

ally isefgssHj 4sfct» iW sheet denvery stacker 2a tgainst marking and smearing such that the coating 

ThednjSaiy nam aju system 44 herenra of coo ven- tpp&cator roQer hnetf can be used to support the wet 

nonal design and mdedes a peir of endless delivery « mked surface of the sheets without fear of damage* to 

gripper chains 44, only one of which si shewn m the the freshly printed surface. 

drswgs, carrymi at regular speced locaeou along the In accordance with the pn s nnf mve nrinn . the m-Bne 

chains, hueralry dh^osed pippcr ban contmg apperaas It far seiectrvesy applying the pro- 

ekmcnts 50 used to grip the leading eds* of a sheet II tecove or dacoratrve coating to the sheets It enables 

after it leaves the mp between the denvery cyhnder 42 60 the press 12 to be operated m the normal manner with- 

and imrsriskei cyhnder 36 of the last prmtmg somen om the k» of the final prmtmg sou» 

2L As the Icsdn^ edge e* the sheets renusring any snhstantal press n^tVsrinm by em- 

grippers 50, the denvery chains 44 pull the sheet away ploying the estsong press den' very drive shaft 54 as the 

from the im pr e ss ion cylinder 36 and convey the freshly mounting location for the coating applicator roQer. In 

printed sheet to the sheet denvery stacker 20 where the' 65 presses 12 uttnzmg a act type delivery cyhnder system, 

grip p cu release the finally printed sheet. The endless that system can be onsekJy and easily converted to per- 

deiivery chains 46 are driven m synchronous timed form the dual function of being a coating applicator 

relation to the hnpnssion cyhnder 36 by sprocket roller and a denvery cylinder. In presses having other 
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- *> adivcry drive abaft 54 or a ^nn » ^^^^ m ^ hytouBc fl «d 
mnafcr am«ini i at daeloied-n the atacmennoned .how*) through fininB IL Attached to the 

vcraon to a coating opcnnnr an be yy« «.iv\»mled throats t redaction gear II and • «» 

.chievcd by «^|« the p«tdd«v^^»^ SdtoSS O^S mounted onrtb axle. M. to a 

m pUce of the tkekton whedi ar m .diimon tojhe Z£rU%uLcEi wtbtS of iMRc which 
vkbmb traafer ipptram. a wabl* «PPQ« STsSoo roBer a it ecneainieally mourned. The 

capable of performing the coahmed fnoeooo of a mm w*i P"^* raQ<f « ^ B on, joumaled at 

m| ^pBcator roller tod a ddrveryctfmder 4XTyj»- 10 S I a toaeketi M through a referable terni- 

cally, and. a support eylmder wffl ^To^Vo«FlG. 5) ariched by bolt, 92 to 

which provida no more ^^«^ a09 l^, C ^ ^^^^ ^ iik of the tenrnt-J idler gcxr. 

,a«berw«thecyitate*ipportio^a^ liS^tTataoierv.. as the shaft 72 for ptvotally 

cent impression cylinder *• «^ j*J**7^ 2ffJ:«Jp?c«to^ •* totheside frame «2» 

cylinder 43 mounted on the " STwto^EEkei k rooted about the thaft. the 

^«a.aee^ap|0icwtoto.^pre«»ve» S-^UdTeTieK remains engaged with the drive gear • 

non ixwres that the coating will be applied to the gn^^^roteO. 

pnnted sheet 11 in precise timed rcgisttaaan. and wffl Tbeatas caabcsccn m FIG. «, the 

permit the press to be operated with us, nul range of ^T~~ rr , n -. aha .. oorbon which project* laierxDy 

change-over ha coatmg to » c ^ ca ^ t «Jr^!7 ^, ,ad a pese* upland Ic^mdi^ 

»ady«v«ria,withan^u»ofpra«^^t»nt «-~ „, ^ rcaervc* sgagt the 

Toward these ends, the coamg «fP«*»» 10 ■»* 5^««fcce to meter the coatm* material picked a 
pr0ent ^r aUiC " i ° C ^J[!ft^ y r^SDy^.7- M toth«reaBv«bythe«ie^a«teWof^roD* 
toing and cco nom iral coatmg unfl. P*""? 1 "' " " reaervoir « herein a (brmed by an ekaojated* 
nued 60, mounted to the teneraDy rectangular bousing M having a generatts 

. the deh^.drrve shaft « and P<^^ cW2e*» wto^htexaDy eaiendmi |0pen| 

r^y coaBMg nntterial to the inppon anrlbee or aoe- ^ tlt « reflet «. andt 

Ai beat can be teen in FIGS. 2, 4 and e\the eaaasg vM X J^^V'^^TiUns^ wi±to or near the preu 



AS mb warn* am * — -»— ' » rfif^fa^tjMl m ft raBOtC lOCtiMB WUD « bw w 

"^^^^^^^^fc^ S'pre^.th.re^W^wne^atn^ 



whichiian^BoebT-d^th^ S^r^grbereTbTb^lSn^ enlarged. 

fran*i.«ubr^ythea«««torftte aoSwhich can be 4«ded through 

Uluiirated. attached to e^ irfecf^pr«fran^ ^^^^i the bracket! to claiim the reservoir 

PrvotaBy mounted to one end of each £^l^£**a. 

ttvi*PW«*^«**™?~^**~£3 TTto^^Tad^eiupp^ of ceanni maters 

material mervotr« and cooperaiag e««f ««mJ k i wi ^ e ^^^remer^ 

piek-«p roOer « each mspoaed to eaeed latenDy "^SS^J^S grfthTdoctor btadei >4 and H 

mib praa U parallel with the delivery ^^S^Z^^S^Z^^eo^amitniii 



rcou»pre»a*p»™»w™,».-— — -— - ^ wv the aquaoai eoaring material. the eoanng m»«™ » 
54.. The coaling umt 60s mounted ba^^fJWJ 40 ^^S^^^reatrvoir. herein by rwo »bstan- 



md lower runi of the delivery chain 4g down aoxamof J~Lnm U0 and I1X one of which pumps 

the delivery drive po**^ »*« ^ SSel^Sre^S^^o-k U2 vmaiupply 

d^ey^On^-*.^ 



whia*ioo«>de^g».pive^»«o^« SL^^S^^ > - »» Na 
end porno, of the bracket. »T « 55 ^SmL^i DOCTOR MJO>B ASSEMBLY 

thecryh^74,m«e^offceB«««ueug^ urrTH ROTVUIY END SEALS AND INTEK- 

thepick-ep roller a with the a»ft«of the idehvery WTH^ ^^Hg^^Xckwre of whieh 
_.u._7Z.iT~.k. n ~tWW4 u^thaoick-uoraaercin CRANGEAfll-e tte-«x>a , " 



c^^c^c^a^aa^hepick^^ofl^ ^SewS £r^'c-lir^ 

be eoeapletaiy diaeagaged bom the defivtry cybnder. on baiowed "^""JJT ^riervoir aaabk 

TbeioSpickVrote* 

vaU^aeBpandpreun^ycMiPeh -the A^ "^^iTeSmTSi bat been totalled m a prea 

roflen manttfactured by ^^ lMn, ^2^ tt ^teL^S? «5y reouire. that the ride frame. 62 
lone. N.C and sold under the name P^JMAJ u%hb*T* the aidea of the pre» 

TEll- hav», n eagraved ceratac or chro«W wTSTamTS hydr«lfc»e*« M be coupled wtth a 
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tem, to convert to a coating operation, all that is neces- of t pressure adjustment screw 120 attached to the res* 
sary a thir the mbric sat material (designated 122 in ervoir, and the bolts 92 and collars 90 are removed, 
FIG. 3) acemalry used ever the support surface of the thereby permitting the pick-up roller to be lifted from 
act type defivery eyfinder during nonroirmg press op- the coating unit 60, To remove the reservoir 66, all that 
e raricmt, be removed and replaced with a eoaxmg bias- 5 need be dose is to release the mounting bolts 104 secur- 
ket 124 capable of transferring coating materia] depos* mg the reservoir to the brackets 64. Whh the coating 
xted thereon onto the printed sheets, Typically, such a uxm 60 moved by the extensible cylinder 74 to the inop- 
blanket 224 can be formed as a rubber covering snch as erative position, the delivery cylinder 42 can be con- 
used for the covering surface of the conventional bias- verted for normal delivery cylinder operation sunpty by 
ket cyhnden 34 of the press 12. In presses 12 having 10 removing the coating blanket 124 from the delivery 
conventional skeleton wheels or a vmcman transfer type eyimder 42 and replacing the blanket whh a fabric net 
apparatus such as that of the aforementioned copending 121 Alternatively, if a vacuum transfer apparatus such 
U.5. application Sex. No. 07/63O30I, a suhabk delivery as described m the aforementioned copending U.S. 
eyimder 42 can be fixed to the defivery drive shaft 54 application Sex. No. 07/630303 is installed in the press 
and a similar coating blanket 124 applied thereto over 13 12, that apparatus can be activated to deliver sheets 
the cylinder surface. from the impression eyimder 36 without effecting any 
It is important to note that daring araprmtmg opera* defivery eyimder change since the freshly printed side 
tions, the net type defivery eyimder 42 does not engage of the sheets will not come into contirr whh the deliv- 
the surface of the impicaakm cy finder 36 during sheet ery cylinder. 

delivery. However, when used as a eoadng applicator 20 In a typical nrmmafmg operation of the press 12 with 
roller during coating the effective ^*~** r the coating apparatus 10 »ti—4 the eoadng uns 60 
of the delivery cyhndcr 42 mast be mcreased so that the win be in the inoperative p*^***" In that situation and 
coating blanket 124 presses the sheet If against the with a net type delivery cylinder 42 installed, the defiv- 
surface of the impression cylinder 36, as shown in FIG. ery eyimder wiB be covered with the boric net 122 so 
X To mcrcasc the effective diameter of the defivery 23 that the delivery cylinder operates in the normal nan- 
cy finder 42, the thickness of the eoadng blanket 124 ner with the wet ink side of the freshly printed shceeFll 
applied over the support surface of the defivery cyan- being supported by the net covered surftce of the delv- 
der 42 can be selected to c o r r e spond with the trwrrnrts cry cylinder. Should the press 12 mcrade « vacuum 
of the sheets It to be printed, or suitable packing sheets, transfer apparatus such as disrlosrri in the aforenaW* 
such as paper sheets (not shown) of the type conven- 30 tiooed copending U.S. application Ser. No. 07/630,301, 
nonaDy used m conjunction with press blanket eymv the delivery cy Under 42 can remain on the delivery 
den 34, can be huerpoaed between the defivery cyfin- drive shaft 54* with or without a fabric net 122, depend- 
dcr and the coating blanket mg upon whether or not the press is used for perfector 

Wmle any suitable means can be used to sttached the printing, 

coating blanket 124 to the support surface of the defiv. 33 When h is desired to convert to the coating mode of 

ery cylinder 42, m this mtnnce, as shown in FIGS. 2 operation, the press 12 is stopped just long enough to 

and 3, the defivery cylinder is supplied with clamps 126 replace the fabric net 122 on the defivery cylinder 42 

attached by bolts 127 to the eyimder adjacent the lead- with the coating blanket 124 packed to the required 

mg edge 130 to secure the leading edge of the coating extent necessary for providing the proper pressure to 

blanket 124 to the cy tinder, and adjustable tensioning 40 effect coating of the sheet thickness to be printed, 

damps 121 arc provided adjacent the eyfiadar tnOmg Thereafter, the pumps U0 sad 112 arc activated and the 

edge 132 for securing the tn&sng edge of the blanket to press 12 re^cmned. The cylinder 74 can then 

the eyhadcr. However, the — "■^■■"■■g claims 123 art be activated to control the pressure of the pick-op roller 

prvctafly mounted at oast aad by a pan 129 to the cyfin- <i against the defivery cyhmicr C to obtam the desired 

der 42, and the blanket tension is adjusted through a boh 45 a pp lic a ti on of coating material to the freshly printed 

131 and nut 133 ■niagimsni Depending upon the sheets II 

-V -hi i ii nf ft is ihsaaj |f aflat jsisied ■»'! rinaiirt ^ Ncenbfy , wh* the coating apparatus 10 of the present 

^ pnmX^QmQKuem^j^o(pmek3n% paper arthm indention, no eating adjustments between the delivery 

Bee nup^jgaserpoaed befwan* cat support surface of eyfinder 42 and the uaarcseiatt cylinder 36 are required 

the ddlvigf i jlsslsi 43 aad the eoatkg blanket 124 to SO to achieve and mamtam precise, regiatranoa between 

Kress* ^ affective cSatnestr of the eyfinder. Prcvi- application of the eoatkg material and the printed sur- 

sionof th«*aa*caaa*eaa*a^^ face of the sheets 11 Further, the coring taut 60 per- 

^bknkXt2Atoi*+to&$*A&matibc6£hvtry mrt^ wic* range of ccetiag weights to be appbed to the 

eyfinder 42 aOowt Jbr such eontrol and adjnetment. printed sheets XS by quicldy aad easily changing picje- 

Once ^"ttI the ecatias; unit 6i can remain in S3 up rollers 41 from those designed to produce a very 

position even though the press 12 is operated in the Hg4n wwmj »iL- tn pmrfne* * 

vuHm a tin g mode. In this respect, when the coating very thick coating ■r, i Jt »«* fa «- can be used, 

urn? 60 a not m operatic* From the sbrca^xng, it should be apparent that the 

be actuated to pivot the support brackets 64 carrying coating spnartmi 10 of the arssi of urventice provides a 

±epkk^n^ati*r*x3>ttU»bart\h£ih*hn 60 highly refiablc, effective and a iMinwi i ra l m-finc appara- 

and away from the defivery cylinder 42, thus rendering tut for selectively applying: coating material to the 

the coating uuh moperative. This then also frees the freshly printed sheets It m a ibwt fori, ofiet rotary 

pack-up roller 61 and reservoir 66 for fast and easy printing press 12 which allows the final printing station 

removal from the coating unit 60 for dcaniag, service . to continue to be used as a print station, yet which does 

or replacement. To remove the pick-up roller 6a, the 65 not require any substantial press morfifVarinn or the 

coating material is drained from the reservoir 66, and addition of a separate timed applicator roller. While a 

the pressure exerted by the doctor blades 94 and 96 parncular form of the present mvention has been Qlus- 

against the roller is released, therein through operation tratcd and described, it should be apparent that vans- 
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therein can be made without ervoir and said pick-up roller bet w ee n said first and 



SO 



15 



We 

L In a sheet-fed. offset rotary printing press of the 
rype mdudxng at least one printing station having a 
blanket eyhnder and an iiupicsiion cylinder drcpc n rrl 
for printing ink onto sheets pasting therebetween, and a 
delivery conveyor system for pnHing freshly printed 
sheets from the mprendoB cylinder and transporting 
the prated sheets toward a sheet delivery stacker, the 
delivery conveyor system including » delivery drive 
shaft disposed adjacent to and exxesdmf parallel with 
the impression cylinder and driven in timed ryochro- 
nous rdatioo with the t mp i minn cylinder, the improve* 

"^defiwy^Sader mounted to said defivery drive 
shaft and having an outer peripheral support sur- 
face adapted to engage and support a sheet being 
transported by said delivery conveyor system; 

teoariag tpparammciucUBgasupe^ 30 
xng material a rotauble pick-up roller having an 
outer peripheral surface of substantially cymsdricel 
shape* and means for applying a coating of Bond 
coating material Cram said supply onto said outer 
peripheral surface of said ptek^m nOer; and 25 

means for mounting said coating apparatus to the 
press adjacent said delivery cylinder mcludmg 
selectively operable means for moving said pick-op 
roller between a firs operable position with a per* 
tioa of said peripheral surface of said pick-op roller 30 
encaged with said support surface' of said delivery 
cyUnder, and . a second inoperable position with 
said peripheral surface out of engagement with said 
support surface of said delivery cylinder, whereby 





oons and 

departing from the spirit and scope of the mvention. . 

g. Jhe improvement as set forth m claim 7 wherem 
said pick-up roller is rotatably driven by a motor at- 
tached to said coating apparatus. 

t. The im pr ov em ent as set forth in claim t wherem 
said defivery cylinder includes a rubber coating blanket 
dbpwf over said peripheral support surface when said 
pick-up roller is m said first operable poimnn, and in- 
cludes a fabric net disposed over said peripheral support 
surface when said pick-up roller is m said second mop- 
erabk pcetoon. 
10l The imp rov em ent as set forth in claim 9 wherem 
iparatus is mounted to said press down- 
of said delivery drive shaft m the direction of 
travel of said sheets during transport by said delivery 

as set forth m dm 1 wherem 
includes first and second side 
a support shaft mounted 
ad first and second side 
. a support bracket attached to said coating appa- 
and movmbty coupled to said support shaft for 
pivotal movement between said first and i 
nana, and said selectively operable i 
extensible cylinder coupled between said coating i 
rata and said support bracket and operable to mo* 
said coating apparatus toward and away from said da% 
livery cylinder. 

12. In a sheet-fed, ofiet rotary printing press of the 
type mdudmg at least one printing station having s 
blanket cyuoder and an ini"' cylinder disposed 
for printing wet mk onto tlm irsit'—g therebetween, 
and a defivery conveyor system for pulling freshly 
when said pick-up roller is m said first operable 35 printed sheets from the impressian cylinder and trans- 
posroon, liquid coating material from said supply porting the printed sheets toward a s heet d elivery 
applied onto said peripheral surface c* sakl pku«p stacker, the defivery conveyor system comprising s pair 
roller is transferred to said support surface of said of endless gripper chains Asposed on opposne ndei or 
defivery cylinder and to said freshly printed sheet. the press and supp o rtin g therebetween g rtpper bars and 
1 The im provement as set forth m daim 1 wherem 40 pipperi spaced along the chains, the gripper chains 
said defivery cyfinder a ~rtriri blanket dts- bemg drives m timed synchronou s relaooa with the 

posed over said peripheral snow surface. bsmreaaw cinder by lateralry spaced sprocimt wheeb 

TtTZ^X *£L 1 wherem moomTom oppoaae amis of. a delivery d^jbaft 

apposed adjacent to and citeurfmg parallel with the 
45 Miliars eVrai cyfinder, the improvement comprising: 
a defivery cyfinder mounted to said defivery drive 
shaft between said sprocket wheels and having an 
outer peripheral support surface covered by a re- 
movable coating blanket adapted to engage and 
50 aupport the wet mk side of a sheet bemg trans- 
ported by aakl gripoar bars) 
a costing apparatus memdmg a supply of Bouid coat- 

having an. 
cyihsdrica) 
with said supply, and means 
to applying Squid coating nnuerial from said sup- 
ply onto said peripheral surface of said pick-up 

mg material rnmtmnrl teem, and at least one doctor 
blade attached fro said reservoir and eapgmg said pe- 60 
ripheral surface, said doctor blade acting to limit the 
a mount of liquid coating material appli e d onto said 
peripheral surface from said reservoir. 

7. The impro v em ent as set forth. in daim € wherein 
said reservoir and said pick-up roDer are movably cou* 65 
pled to said press and said selectively operable means 
incl u d es an extensible cylinder coupled between said 
' ' and said pren and operable to move said res- 






g said coating apparatus to the 
adjacent the defivery cyfinder, said means 
iimijf qpimMT means for moving 
w apparatus barwuj a first operable 
r . with a portion of said peripheral surface of 
said pick-up roller engaged with said defivery cyl- 
inder, and a second hsoperahk p*-*""*— witii said 
peripheral surface of said pick-up roller out of 
engagezacnt with said defivery cylinder, whereby 
when said coating apparatus is m said first operable 
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> Bqnd coating material from said apply with i portion of said peripheral surface of said 

i onto said peripheral surface of aid pick- pick-op rotter engaged with aid delivery cylinder, 

up rdftrk transferred to aid delivery cyunder tad and t second inoperable posmoa with aid pcripb- 

to saaetoeahry prated sheet, and when said coating era! surface of said pick-op roller cut of engage- 

spparssnu b a said secood inoperable potation, said 3 meat with said delivery cylinder, whereby when 

delivery cylinder is disposed for non-coating sheet said pick-op roller is in said firs operable poem on. 

delivery operation. liquid coating material from said sspply applied to 

13. Toe improvement as set forth m daim 12 wherein said peripheral surface of said pick-tip roller s 
the effective diameter of said delivery cylinder covered transferred to said delivery cy tinder and then to 
by said coating blanket is ttpffH-Ttt to apply pressure to 10 said freshly printed sheet 

sbcea against laid impression cylinder as nid sheets are 17. A sheet-Ted, offset rotary printing press as set 

polled from said mtpressiou cylinder by said gripper forth a data If wherein said delivery cylinder in- 

barx. erodes a removable eoetxag blaaket disposed over said 

14. The atrprovement as set forth a data 13 wherein peripheral support surface when said pick-up roller is m 
said c o at i n g blanket has a robber outer support sitfrace. 15 said first operable position. 

15. The improvement as set forth a daim 14 wherein It. A sheet-fed, offset rotary priming press a set 
said coating apparatus is disposed downstream of said forth hi daim 17 wherein said coating blaaket has a 
delivery drive shaft a the direction of travel of said robber outer surface. 

sheets during transport by said delivery conveyor sys* 19. A sheathed, efiet rotary printing press at set 

tea. 30 forth a data 17 wherea said de li very cytinder in- 

lev A sheet-fed, offset rotary printing press including: dudes a fabric act disposed over said perrphaxal support 

at least one printing station ha vmg a blanket cyiader surface when said pick-up roflcr is a said sacond aop- 

aad an aipression cylinder disposed for printing erable p osi tio a. 

wet ak onto sheets passing therebetween; 30. A sheet-fed, offset rotary printing press a set 

a delivery conveyor systea for putting freshly 23 forth a daim 19 wherein said coaxing apparatus in- 
printed sheets from the iapresska cylinder and dudes an rtrmgararl reservoir < nntain i n g said supply of 
transporting the prated sheets toward a sheet da* bqad crating aaierial, said reservoir being ditpn a g to 
Hvery stacker, the delivery system mduding a de* extend paralkl with said pick-up roDer with a pca^sy of 
livery drive shaft; said peripheral surface mending into said reserve* in 

a delivery cy under mounted a said dehvery drive 30 contact with liquid coating aaterial contained therein, 

shaft and having as outer peripheral support sur* and a least one doctor blade attached a said reservoir 

face adapted to engage and support a sheet being sod engaging said peripheral surface, said doctor blade 

transported by said delivery conveyor system; actag » has the aaosat of liquid coating aaierial 

a coating apparatus mdudag a supply c/bquad coat- applied onto said peripheral surface from said reservoir, 

iag "^H* 1 . a rotatable pick-up roller having an 15 21. A sheet-fed, offset rotary printing press as set 

outer peripheral surface of substantially cylindrical forth a .claim 30 whereas said sdectivdy operable 

shape coaraunicating with said supply, and means means mdudes an fTfnrstblf cylinder coupled between 

for applying liquid coating aaterial from said sup- said reservoir and said press and operable to aove said 

ply onto said peripheral surface of said pick-up reservoir and said pick-up roller laterally between said 

roller, and 40 first and second posticus. 

aeaas for naming said coating apeararw a the 22. A sheet-fed, offset rotary printing press a set 

press adjacent said uafivary cyhndcr, said means forth m data 21 wherea said pick-a^ rolkr is retsably 

tadudiag selectively ccwrable means far moving driven by a motor attached to said ceasing apparatus, 

said picJc-uproto between a first c?er^ • • • • * 

45 
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l# is now possible to dramatkally 
increase gloss levels of 
printed sheets 




Winner 



10% 



InterTfech Award 



Among print buyers and consumers ahke. 
"gloss" and "fecf are strongly associated with 
quality. Through our systems, printers can 
profitably achieve superb finish-quality and high- 
impact appearance at low cost. 

Our Plate/Blanket Coater CPBC) maxi- 
mizes your coating flexibility, giving you more 
precise control and broader capabilities than ever 
before. Offering full-coverage gloss or matte 
coatings as well as spot coatings of impeccable 
register and quality, the PBC smoothly and 
consistently applies uniform coatings of a wide 
viscosity range to any desired thickness. 

■ Precision spot-register applications 

■ Elimination of halos and hard/beaded edges 

■ Maximum coating application 

The advent of coatable. water-based and 
UV-eurable resins offers sheetfed color printers 
the unprecedented power to add high gloss levels, 
special effects and unusual surface treatments to 
their range of inJiouse capabilities. These 
coatings vastly exceed the glass potential of 
varnish, while banishing forever the mess and 
quality problems spray powder causes m the 
pressroom. 

r.taximhe or; * ; ; :n 

while rrnnimi :.' , . : v : 

Because the PBC is easily retracted when 
coating is not necessary, the press unit used for 
coating can function as a full printing unit 
whenever you need iL Or. you can easily 
establish a dedicated coaling line on an under 
used press. What's more, with our coalers, you 
will eliminate forever the press downtime 
associated with blanket cutting, packing and 
image registration. No other coater can accom- 
plish this. 

Our coaters minimize was h -up And 
makertady, offering unrivaled time and cost 
savings. Ruggedry constructed. e,»*vm operate 
and maintain, our patented ciMtt r\ fire on the 
leading edge of industry technoh^ 
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■ Vtokeready as Ust as regular ink presses 

■ Elimination of slinging and misting 
problems 

U Minimized wash-up times 



The PBC provides unparalleled quality 
control, enabling you to coat with as mucti control 
as you print. Coating material is applied as if it 
were another ink color, using your printing unit 
a* it wa* designed to operate — to lay down a 
precise film membrane on the substrate. 

What's more, the PBC achieves this high- 
impact appearance In a fraction of the time it 
takes to varnish or laminate — and without the 
mess and quality control problems associated 
with these now obsolete methods. So your 
customers receive the highest quality product, 
with an incredibly fast turnaround. 



The PBC applies coating either at the 
blanket for full coverage work, or at the plate, for 
precise {register application of spot coating 
wither hard edges. Or when coating is not 
necessary, it can be easily retracted to allow for 
regular printing uses. Unlike other coater 
designs that haphazardly squeeze coating 
materia) onto substrate under pressure — 
slinging coating material — the shearcoating 
PBC works neauy and precisely. 

. In the blanket mode when overall coverage 
is required PBC's design provides for fast 
makereldy and smooth application of the coating. 

[ft the plate mode, the coater applies 
coating jo a relief image on the plate cylinder to 
apply a uniform thickness of the coating film to 
the blanket cylinder. This coating "image" is 
then transferred by the blanket to the substrate, 
ensunjjg precise registration in ail axes. Coating 
thickness and pressure between the plate, blanket 
and impression cylinders are all accurately and 
casiry controlled. 

Both the PBC and its Common Impression 
Cylinder (CIC) press counterpart, the Plate 
Coater (PC), improve operational profitability by 
eliminating the extensive "wash-up" downtime 
associated with coater dampeners — the only 
alternative with a CIC press. The typical two to 
three hour wash-up is reduced to less than a half 
hour, and the entire process is carried out 
independently from the press. 

Being fully retractable, the coater does not 
interfere with the dampening system, ensuring 
last changeover from print to coat and coat to 
print This makes your entire operation more 
efficient and more profitable. 





Produdivity, 1 3f efy and Jong-ism v- 

As a supplier of precision-engineered coating and drying systems for the graphic art* 
and packaging industries. Printing Research, Inc's high-performance systems improve your 
bottom-line profitability by adding value to your existing operations. With our systems, you 
improve the quality of your services by becoming a low-cost provider of the highest quality 
printing — all while maximizing the utilization of your existing presses Our dependable, 
high-performance systems will increase your sales, profits and customer satisfaction levels. 

See the difference yourself. Experience a demonstration or our PRC .*nd PC and witness 
how coatings can be as easy to hande and precise to apply as the ink used in daily printing 1 



500 
ft./Min. 





500 

ft./min. 
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Instant-drying inks and the elimination of 
spray powder have been the dream of 
•very printer and printing buyer. The idea 
was put forward in the 1970'$ and 80'$ 
that.it would be possible to print with 
conventional inks and apply a coating which 
would dry completely before placement on 
the delivery stack. This would place a dry 
skin over the ink, eliminating offsetting, 
sheet marking and the need for spray 
powder. The inks dry under the coating. 

The advent of the 90's has made the dream 
a reality. It is now possible to print superior 
quality with conventional inks and coat the 
surface in order to deliver a dry, mark-free 
shoot at full production speeds. This is what 
the Super Blue products from Printing 
Research accomplish for you. 



10954 Shady Trail Dollos. Texas 75220 U S A 

T«l«pbon« 214-353-9000 
T.l«x 794028 Sup«rblu« dal 

Fax 214-357-5847 
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[57] ABSTRACT 

A coaung apparatus for use in a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
decorative coating to the wet ink surface of freshly 
printed sheets and including a coaung unit having a 
pick-up roller for supplying aqueous coating material 
from a reservoir to the surface of a delivery cylinder 
mounted on a press delivery dnve shaft, the delivery 
cylinder performing the dual function of a coating ap- 
plicator roller and a delivery cylinder dunng coating 
operations. 

22 Claims, 5 Drawing Sheets 
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ctscicsed tr. U.S application Se: Nc CV63C.30E f.;ed 

COATING APPARATUS FOR SHEET-FED, Dec 18. 1990 entitled Vacuum Transfer Apparatus for 

OFFSET ROTARY PRINTING PRESSES Sheet-Fed Pnnung Presses now U.S Pa: Nc 

5,127,329. That application, the disclosure of whjen ;s 

BACKGROUND OF THE INVENTION ' J also incorporated herein by reference, discloses an ap- 

Trus irveauor. relates to sheet-fed, ofTse: rotary pnnt- paratus wn.ch can be employed to dra^ the unpnrtec 

L- - presses, and more particularly, tc a r.ew and im- S) ^ e °f * freshly printed sheet xto engagement with 

proved apparatus for the in-hne apphca;:cr. of protec- rollers wruch suppen the sheet on the unprmted side ' 

u^e and decorauve coatings to the pnntec surface of dunng yarjfer or delivery of :he sheet from the impres- 

freshiy printed sneets. IC 5-on cylinder after pnnung so that the wet ink on the 

Conventional sheet-fed, offset rotary pruning presses freshly printed sheet does not come in contact with 

typically include one or more printing station* through other apparatus in the press. The vacuum transfer appa- 

u:uch individual sheets are fed and pruned with wet ratus disclosed in that application car. be used as an 

in*. After final pnnung. the sheets axe fed by a delivery alternative to the net type cylinder system disclosed m 

cenveyor system to the delivery end of the press where — the aforementioned DeMoore patent, or when used in a 

the freshly pnnied sheets are collected anc sucked In perfecting press, as a supplement to that system, the 

a typical sheet-fed, ofTset rotary pnnung press such as vacuum transfer apparatus being primarily intended for 

th: Heidelberg Speedmaster une of presses, the delivery use when only one-sided . sheet printing is being per- 

cenveyor system includes a pair of endless gnpper formed by the press, and the net type cylmoer system 

chains carrying laterally spaced gnpper bars and gr.p- 20 being used when the press is operating us the pen'ecter 

pcrs which are used to gnp and pull freshly pnnted moct :wc> . slI i cc - srieel pnnung 

sr. rets from the impression cylinder and convey the j- somc ?ruJ ung applications, it is desirable that the 

sheets toward the sheet delivery stacker. The gnpper press ^ apab]t of ap p ivuJg a protective and/or deco- 

ccz;m are dnven in precisely tuned' relation to the up* ratlve coarjlg over ^ 0 ' T a ^ rMn of lhe tariice o: - t , c 

pression cylinder by gnpper chain sprocket war's 2- d Such ^ Really are formed of a 

laterally spaced between a delivery dnve snaft mounted W-curabie or water-soluble resin applied as a bcuid 

on opposite sides of the press frame, the de.ivery drive or eauJsi0n fe tf , p totor rolk: over * lhc 

sua;: being mechanically coupled by gears :or synchro- ^ ^ to ^ ^ ^ ^ 

nc as rotation w«h the impress.on cylinder appearance of the sheets Use of such coatings is panic- 

Since the inks used with offset tvpe .pnnung presses 20 7*^ , . . - 

,, , , / / ular:v desirable wnen decorauve or protective luusnes 

topically remain wet and tacky for some tune after * . \ " " 6 ^ . 

pnnung. special precautions must be taken to insure that « «q««* * uco * « production of posters, recorc 

:h = wet mked surface of the freshly pnntec sheets are brochures, magazines, folding canons and ihe 

nc. marked or smeared as the sheets are transferred ^ ln WDtre » coating is to be applied the csai- 

frcm one pnnung station to another, and through the operanon is earned out after the fin* uik pnr.tmg 

oe.;verv svstem to the sheet delivery stacker One sys- ^ Pcrfonnec. most desu-abiy by an in-une uaur.i 

tern for insuring that the freshly pnnted sheets are not *PP"cation. than as a separate step after the 

marked or smeared dunng transfer is the transfer' or ?™ te * shccts havc **** dehvered l ° the sheet delivery 

dc.very cvlinde: system markeied by Pnnung Re* *ucker. 

se-rch. Inc., of Dallas, Texas under its registered trade- 40 v »n°us suggesuons have been made for applying the 

m:rk "SUPER BLUE" That system, which :s made and 45 U) ' line P reiS operauon by using the final 

sc.d under license, is made ax accordance with and " pnnnng station of the press as the coating applicanon 

operates as described in U.S. Pat. No. 4,402.267, issued s ^on. For example, in U.S. Pat- Nos. 4,I70 ( 4Sj, 

Scz 6, 1983 to Howard W. DeMoore, the enclosure of 4,685,414, and 4,779,557 there are disclosed coaung 

u:.i:h is incorporated herein by this reference. In that 45 apparatus which can be moved into postnon tc allow 

s> Ltem. marking and rnarnng of freshly pnnted sheets is &t blanket cylinder of the last pnnung stauon of a press 

pr-ventec by employing transfer or d'ehverv cylinders 10 be used to apply a coaung matenal to the sheets In 

pr.vsaed wiUi J coaung of fnction reducmg materia! > : - s PaL No 4,796,556 there is disclosed a coatmg 

such as PTFE (Teflon) over which are loose. y mounted 1 apparatus which can be seiecuvely moved betweer. uhe 

fa:nc covers, referred to in the trade as "nets", anc 50 blanket cylmder or the plate cylinder of the last pnnung 

which suppon the wet uak side of the freshly pnnted stauon of tne press so that that starion can be used as a 

she-ts as they are pulled from the impression cylinder. coating stauon for the press. However, when coating 

T>-picaUy, in a multi-color press emptying the apparatus of these rypes are used, the last pnnnng sta* 

•'SUPER BLUE" cylinder system, each transfer cyim- can not be used to apply tak to the sheets, but ra^er 

de* for conveying the freshly pnnted sheets from one 55 can only be used for the coating operauon Thus, with 

printing suuon to the next is suppbed with a "SUPER these types of in-une press coaung apparatus, the press 

BLUE" transfer cylinder system, and the delivery cyl- the capability of printing its full range of colors 

inder for conveying the sheets from the last printing since the last pnnung station is converted to a coaung cd 

stanon to the sheet delivery sucker is supplied with a station. j q 

"SUPER BLUE" delivery cylinder system As used 60 Suggesuons for overcoming the problem of the loss < O cd 

hereinafter, the term w net type cylinder" is miended to of a pnnung suuon when coaung is desired have also t f- ^ 

refer to cylinders having fabnc nets disposed over the been made, such as that set forth in U S Pat. Ncs u: u > 

su-pen surface, such as of the general type disclosed ;r. 4.9K305 which discloses a coaung apparatus bavv.g a O^p 

th: aforementioned DeMoore U.S Pat. Nc. 4,402.267 separate timed applicator rolier posiuoned to apply the S£ £> U 

arc exemplified by the "SUPER BLUE" c> jnoer sys- 65 coaung maienai ic the printed sheet while the sheet is q ^ [f 

^= on the las: jnpressioc cylinder of the press. This is said U O 

Another system which can be used to prevent mark* 10 allow the last pnnung stauon to be operated simulta- £ 

m t and smearing of the freshly pnntsd sheets ;s thai neousiy as bou\ an ink apphcauon suticn and a coaur.g 
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star.cn so thai no less cf press printing unit capability tile! with the impression cylmaer. and wh.:h :s dr.ver. 

resu.ts. Another approach to providing a coat-Tig station ic timed synchronous relation with the impression c>i- 

w:;hou: loosing the printing capabihaes cf the last mder. 

p ruling station a to provide a totally separate coating in accordance with tbc invenuon. a deb very cy Under 

ur.i: down stream of the last pruning stauoo so thai the 5 is mounted :o the delivery drive shaft and provider 

cca:mg is applied to the sheets after final printing and with a coating blanket disposed over the peripheral 

befcre the sheets have reached the sheet delivery outer surface of the cylinder, and adapted to engage ar.c 

sucker. Such an approach is suggested m U.S Pat. Nos. support the wet ink side of a freshly printed sheet, a 

4,295.767 and 4,706,601. While each of these sugges- coaung apparatus including a suppl) of liquid coating 

uons provide coating stations which alio* the final 10 material and a pick-up roller opposed to receive coaung 

pnnung station to continue tc be used for pnr.ung. they catena! from the supply, is mounted to the press and 

each suffer from the disadvantages of requiring the operable to permit the pick-up roller u> be moved into 

provision of separately driven coating applicator rollers engagement with the delivery cylinder so that coaucg 

and apparatus which must be precisely timed m relation material oo the pick-up roller is transferred tc the coat* 

to the movement of the sheet to be coated so as to insure ii ing blanket of the delivery cylinder and then to the 

precise registration between application of the coaung freshly printed sheet. 

material and the printed sheet. The provision of sepa- Preferably, the coating apparatus is mounted to the 

rate timed applicator rollers require that the presses be press downstream of the delivery dnvc shaft, ud is- 

mocifiec to provide sufficient space within tr.e presses eludes means to selectively move the pick-up rcUer ir.tc 

to accommodate the adoed coaung apparatus or to 20 and out of engagement with the delivery cylinder 

increase the length of the presses, and require additional When the pick-up roller is not is the operaole position 

anc complex drive connecuons with the press dnve in engagement with the delivery cylinder, the delivery 

system to achieve the required precise speed correlation cylinder can be used for conventional nonccatmg sheet 

betueen the sheets and the applicator roltrs. Such delivery by removing the coating blanket and. prefera- 

rcoc.rlcations can be both expensive and cumbersome 25 bly, replacing the coaung blanket with a fabric net such 

tc install and maintain as of the net type cylinder system previously describee 

Tr.us, there exists a need for a new and unproved To convert to a coating operation, the coaung bianke; is 

m-Iir.e apparatus for use in a sheet-fed, offset rotary attached to me delivery cylinder and, depending upor 

pnnttng press to select: ve]y apply a protective and/or the thickness of the sheets tc be printed, pacied with 

decorative coating to the printed surface cf freshly JO suitable packmg sheets to increase the effective d;ame- 

pnnted sheets which allows the final press printing ter of the cylinder so that pressure is applied to the 

station to continue to be used as a pnnung stauon, yet freshiy printed sheets against the impression cylinder b> 

which does not require any substannal press modifica- the coaung blanket covered delivery cylinder. The 

tion or the addiuon of a separate timed applicator roller. pick-up roller is then moved to the operative position 

As will be explained in more detail hereinafter, the 3 J engaged with the delivery cylinder so that as fresh!) 

present invention solves this need in an novel end unob- printed sheets are pulled by the delivery conveyor from 

vjoui manner, the unpressicn cylinder around the delivery cylinder, 

SUMMARY OF TUP t WEVTIOS coaUng w*™* ">;the delivery cylinder by the 

SUMMARY Or THE IN\ ENTION pick . up roI]e . B Uinzfentd to the freshly pnnted sheets 

Tr.e present invention provides a new and improved 40 m the rup between the delivery cylinder and the impres- 

in-lir.e apparatus for selectively applying a protective sion cylinder. 

and/ or decorative coaung to the surface of freshly Since the delivery cylinder is driven by the delivery 
printed sheets in a sheet-fed, offset rotary printing press drive shaft m precise timed reiauon with the impression 
whica is highly reliable and effective in use, ye: which cylinder, exact registration between the application of 
does not require any expensive or substannal press mod- 45 coating material and the pnnted sheet is assured. Pur- 
ification or result in any impairment of normal press the, since the coating of the freshly printed sheets u 
operating capability The present invention enables the earned out through use of a delivery cylinder mounted 
presi to be used tc selectively apply the coating material to the existing press delivery dnve shaft, no substantial 
to ti: freshly printed sheets as the sheets are conveyed press modifications are required, and the press can be 
from the impression cylinder of the last pnnncg station 50 quickly and easily converted between coaung and non- 
of th; press toward the sheet delivery stacker by utilu- ' coating operation with no loss of pnnung capability of 
ing a delivery cylinder mounted to the existing press the final pnnung station. 

ceiuery dnve shaft to perform the dual function of a Many other features and advantages of the present 

ccaLng material applicator roller and a sheet delivery mveauon will become more apparent from the follow- * 

cylir.aer so that no modiilcauon of the press is required 51 ing detailed description take in conjunction with the 

to ervabie the press to be used for either coaDxg or non- accompanying drawings which disclose, by way of 

coit-ng operation, and without impairment of any oor- example, the principles of the invention. ^ 
mai Tress onerarions. u 

Mere qJafioDy. the pre** fevotio* is inteaded BRIEF DESCRIPTION. OF THE DRAWINGS J q q 

for use in a sheet-fed, offset rotary pnnung press of the 60 FIG, 1 is a schematic side elevauonal view of a sheet- fl h O 

type having at least one printing stauoc which includes fed, offset rotary printing press having a coaung appara- JZ H u: 

a biarJcet cylinder and an impression cylinder disposed rus embodying the present invention; 

for pnnung mk onto sheets passing therebetuecn. and a FIG. 2 is an enlarged fragmentary side eicviuonal EZ 3 £j 

Qeuvery conveyor system for pulling freshjv printed view uken substantially within the circular area desig- Z "D uj 

sheets off the impression cylinder and transporting the 65 nated "2" in FIG. 1 and showing the coating apparatus § ^ o 

sheets toward the press sheet delivery stacker For use of the presen; invention during coaung operauon, U. 

of th; present invention, the press must induce a deliv- FIG 3 is a side eJevationaJ view similar to FIG. 2, but °- 

ery cr.vc shaft disposed adjacent to and extending par- showing the coating apparatus in the inoperauve posi- 
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ucn with the coa&ng pick-up roller and reservoir re- 
mcved, and the blanket covering over the delivery 
c%^ader replaced wuh a fabnc net for r.co-coaur.g 
prjiung; 

?IG. 4uu enlarged fragmentary perspective view 
shewing one side of the coating apparatus mounted ;n 
the press and illustrating the fluid path of coarjig mate- 
ria from a supply tank to the reservoi: of ~-e coaung 

FIG. 5 is an enlarged fragmentary perspeenve view 
illustrating the end mounting of the coating pick-up 
roller to its support bracket; and 

FIG. 6 is an enlarged fragmentary sectional view- 
taken substantially along the lines 6—6 of FIG. 4 

DETAILED DESCRIPTION OF PRESENTLY 
PREFERRED EMBODIMENT 

As shown in the exemplary drawings, the present 
invention is embodied in a new and improved in-line 
apparatus, herein generally designated 10, fcr selective 
use m applying a protective and/or decorate coating 
to the freshly printed surface of sheets printed in a 
she; i -fed, offset rotary priming press, her em generally 
des gnated 12. Id this instance, as shown in FIG 1. the 
coa;mg apparatus 10 is illustrated as instailec in % four 
color printing press 12, such as that manufactured by 
Kcicelberger Druckmaschinen AG of the r ederal Re- 
pub.ic of Germany under us designation "Heidelberg 
Speedmaster 102V (40")," and which includes a press 
frame 14 coupled at one end, herein the ngh: end. wuh 
a sheet feeder 16 from which sheets, herein crs: gnated 
18, are individually and sequentially fed into the press, 
and a; the opposite end, with a sheet delivery sucker 20 
in which the finally printed sheets are collected anc 
stance Interposed between the sheet feeder 16 and the 
shee: delivery stacker 20 are four substantial!; identical 
shee*. printing stations 22, 24, 26 and 28 which can pr.nt 
different color inks onto the sheets as tney are moved 
thrcjgh the press 10. 

As illustrated, each of the pruning stations 22. 24, 26 
and 2£ is substantially identical and of conventional 
design, herein including a sheet feed cylinder 30, a plate 
cylinder 32, a blanket cylinder 34 and an impression 
cylinder 36. with each of the first three printing stations 
22, 24, and 26 having a transfer cylinder 38 disposed to 
withdraw the freshly printed sheets from the adjacent 
impression cylinder and transfer the fresh: > printed 
she::; to the next printing station via a transfer crum 40 
The final pnnong station 28 herein is shown as ecuipped 
with a delivery cylinder 42 which functions tc support 
the prated sheet 18 as it is moved from the final impres- 
sion :>iwder 36 by a delivery coaveyor system, gener- 
ally wesignated 44, to the sheet delivery sucker 20 

The delivery conveyor system 44 herein is of coovtn- 
nona. design and includes i pair of endless deb very 
griper chains 46, only one of which is shown in the 
drawings, carrying ai regular spaced locations along the 
chains, laterally disposed gnpper bars 48 having gnpper 
elements 50 used to grip the leading edge of a shee: 18 
after ;t leaves the mp berween the delivery cyimder 42 
and impression cylinder 36 of the last pnntar.g station 
28. As the leading edge of the shee: 18 is gripped by the 
gnpper? 50, the delivery chains 46 pull the shee: awa> 
from the impression cylinder 36 and convey the freshly 
printed sheet to the sheet delivery stacker 20 where the 
grippers release the finally printed shee: The endless 
delivery chains 46 are driven in synchronous timed 
relation to the impression cylinder 36 by sprocket 



wheels 52 face adjacent the lateral ends cf a cei^erv 
drive shaft 54 which has a mechanically gearec cou- 
pling (do; shown) through the press dnve system to tr.e 
impression cylinder. Tne delivery dnve shaf: W extends 

5 laterally be: ween the sides of the press frame 34 adja- 
cent the impression cylinder 36 of the las; pruung sta- 

, uon 28. and is disposed to be parallel with the aais of tne 
impression cylinder In this instance, the delivery cylin- 
der 42, winch is constructed to allow adjustment m 
10 diameter by suiuble means, is fixedly mounted tc '-be 
delivery dnve shaft 54 so that the delivery cylinder is 
also routec in precise timed relation to the impressicr. 
cylinder. 

Preferably, each of the transfer cylinders 38 is 

15 equipped with an anti-mar km g system such as the afore- 
mentioned net type transfer cylinder system or the press 
12 can be supplied m the transfer positions with vacuum 
transfer systems of the type 'disclosed ic the above -iden- 
tified copending U.S application Ser. No 07/630,30? 

20 filed Dec. 18, 1990, although as will become mors ap- 
parent hereinafter, the use of such transfer systems is 
not required for the present mvennen and other types cf 
transfer systems can be used. For reasons that will be- 
come more apparent hereinafter, for most effective use 

15 of the present mvenuon, however, the delivery cylinder 
42 should be of the type which employs the "SUPER 
BLUE" delivery cylinder system, or, as an alternative, 
shouid employ in the deb very position, a vacuum trans- 
fer system such as disclosed in the above-identified 

3C copending U.S application Ser. No. 07/63C.30S 

In this respect, it is important to note :ha: when tne 
freshly printed sheets 18 are conveyed away from the 
impression cylinder 36 of the final printing siauon 28 c> 
the gnpper 50 earned by the delivery chains 46. the we: 

35 inked surfaces of the sheets face the delivery dr.ve snaf: 
54 and the sheets must be supported such tha: the ink :s 
not marked or smeared as the sheets are transferred 
Typically, such suppon is provided by skeleton wheels 
or cylinders mounted to the press debvery dnve shaft 

*C 54, or as is now more commonly used, net type delivery 
cylinders such as of the "SUPER BLUE" delivery 
cylinder system type disclosed in the aforementioned 
DeMoore patent. More recently, vacuum transfer appa- 
ratus of the type disclosed in the aforementioned co- 

45 pending U.S. application Ser. No. 07/630,305 have beer, 
used m place of debvery cylinders or skeleton wheels to 
pull the unpnnted side of the sheet away from the deliv- 
ery dnve shaft 54 so that the wet ink surface of the 
sheets do not come into cor.uct with any press appara- 

50 uis. It has been found, however, that when a protective 
or decorative coating matenal is appbed to the wet ink 
surface of the sheets, the coating protects the wet in* 
against marking and smearing such that the coating 
applicator r oiler itself can be used to suppon the wet 

i5 inked surface of the sheets without fear of damage to 
the freshly panted surface. 

In accordance with the present invention, the in-bne 
coating apparatus 10 for selectively applying the pro- 
tective or decoranve coating to the sheets 18 enables 

6C the press 12 to be operated in the normal manner with- 
out the loss of the final pnntmg sianota 28, and without 
requiring any substanoal press modificanons by em- 
ploying the existing press debvery dnve shaft 54 as the 
mountmg locaoon for the coating appbeator roller In 

65 presses 12 utiiamg a net type debvery cybader system, 
that system can be quickly and easily convened to per- 
form the dual function of being a coaung applicator 
roller and a debvery cylinder. In presses having other 
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types of delivery systems such as skeleton wheels fecr rotation of the pick-up roiler 68, a suiiaol- rr.o;o: 

mounted on the delivery dnve shaft 54 or i vacuum 80. herein a hydraulic motor, is attached :o one of ;he 

transfer apparatus as disclosed in the aforementioned cie frames 62 and coupled to a suitaole hydraulic Civic 

copending U.S. application Sex. No 07/630.2CS, con- source (not shown) through fining* 81 Ar-ar.ied tc the 

versica to a coaung operation can be quickly and easJy 5 output of the motor 80 is an output gear which is dnv- 

ach^ed by mounting on the press delivery dr.ve shaft ingly coupled through a reduction gear 61 anc" a serin 

in place of the skeleton wheels or in addmcr. ;o the of idler gears 82 each mounted on stub axes 84. to a 

vacuum transfer apparatus, a suitable suppon cylinder dnve gear 86 attached to the end of a shaft 88 on which 

capa'c.e of performing the combined funcuon cfa coat- the pick-up roller 68 is concentrically mounted The 

irjg applicator roller and a delivery cylinder 4*. Typi- ic shaft 88 of the pick-up roller 68 is, in turn, joumaied at 

cally, such a support cylinder will have a ciameter each end to the brackets 64 through a reieasabie semi* 

which provides no more than about a 0.09C tr.cr. clear- circular collar 90 (see FIG. 5) attached by bolts 92 tc 

ance between the cylinder suppon surface and lt.: adja- the bracket. Herein, the axle of the terminal idle: gear, 

cent apression cylinder 36. By utJiung the celivery designated 82', also serves as the shaft 72 for pivotally 

cylincer 42 mounted on the delivery drive shift 54 to : J mounting the support bracket 64 to the side frame 62 so 

also act as a coating applicator roller, the preset inven- that when the bracket is routed about the shaft, the 

uon insures that the coating will be applied to the terminal idler gear remains engaged with the dnve gear 

printed sheet 18 in precise tuned registration, and will 86 of the pick-up roller 68. 

perm:: the press to be operated with its full range of In this instance, as best as -can be seen in FIG. 6, the 

pnntir.g stations, yet allow fast, simple and convenient 20 pick -up roller 68 has a portion which projects laterally 

change-over from coaung to noncoaung operations, mto the reservoir 66 containing the supply of coatir.g 

and vice versa, with a minimum of press dowr tune. material, and a pair of upper and lower inclined doc:or 

Toward these ends, the coating apparatus 10 of the blades 94 and 96 attached to the reservoir engage the 

preset.;, invention includes a relatively simple, positive roller surface :o meter the coating material p.ckei up 

acting and economical coating unit, general;, desig- 25 from the reservoir by the etched surface 70 of the roller 

r.ated SO, mounted to the press frame 14 down stream of The reservoir 66 herein is formed by an eicngated. 

tne de::very dnve shaft 54 and positioned to se:ectively generally rectangular bousing 98 having a ger.erall> 

supp]> coaung materia] to the suppon surface of a de- C-shaped cross-section with a laterally enencmg cpen- 

iivery cylinder 42 mounted on the delivery dr.ve shaft. iag 100 along one side facing the pick-up roller 68, and' 

As best can be seen in FIGS. 2, 4 and 6, the coating unit j0 is supplied with coaung matenal from a supply '-an* io; 

60 herein comprises a pair of side frames 62, onjy one of disposed in a remote location wuhm or near the press 

which is shown, it being understood that the otner side 12. Preferably, the reservoir 66 j removably attaches to 

frame ts substantially the same as that of the sice frame the brackets 64, herein by bolts 104 having enlarged. 

JJustnted, attached to each side of the press frame 14 knurled beads 106, and which can be threaded through 

Pivo*^:3y mounted to one end of each of the s:ct frames jf slats 108 formed in the brackets to clamp tne reservoir 

62 is a suppon bracket 64 carrying one end of t coating in place on the brackets. 

tnaier.aJ reservoir 66 and cooperating coating matenal To insure that an adequate supply of coanng material 

pick-up roller 68 each disposed to extend .aterally is always present within the reservoir 66 and to prevent 

across the press 12 parallel with the delivery dnve shaft coagulauon and clogging of the doctor blades 94 and 96 

54 The coating unit 60 is mounted between the upper *0 by the aqueous coating materia], the coaung matenal is 

and lower runs of the delivery chains'46 down stream of circulated through the reservoir, herein by two substan- 

the delivery dnve shaft 54, and positioned so that the tally identical pumps 110 and 112, one of which pumps 

outer pcnphcraJ surface 70 of the pick-up roller 68 can coaung matenal from the supply tank 102 via a supply 

be frictionaJiy engaged with the support surface of a line 114 to the bottom of the reservoir, and the other of 

celivery cylinder 42 mounted on the delivery dnve 4! which acts to provide suction tc a pair of return lines 

snaft. 116 coupled adjacent the top of the reservoir for wiuV 

As best seen in FIGS. 2 through 4, the suppon drawing unused coaung material from the reservoir. By 

brack:: 64 is pivotal] y attached to the end of the side ctrcuiatng the coaung matenal from the supply tank 

frame 62 by a shaft 72 disposed at the lower end portion 102 at a greater rate than the rate of withdraws: of 

of the bracket, and can be pivoted about the shaft by an 50 matcnaJ by the pick-up roller 68, a substantially con- 

exter.s.nle cylinder 74, herein shown as a hydraulic sunt supply of coatng material will always be present 

cyhncer, one end 76 of which is secured sues as by within the reservoir 66. 

welding to the side frame, and the opposite end 78 of In this instance, the general arrangement of the pick- 

whicr is coupled through a pivot shaft 79 to the upper up roller 68, doctor blades 94 and 96, and reservoir 66 is, 

end person of the bracket. By extending or retracting 5! substantially like that disclosed in U.S. Pat. No. 

the cylinder 74, the extent of fnctonal engagement of 4,821,672 e'nntled DOCTOR BLADE ASSEMBLY 

the p;ck*up roller 68 with the surface of the delivery WITH ROTARY END SEALS AND INTER - 

cyUacer 42 can be controlled, and the pick-up roller can CHANGEABLE HEADS", the disclosure of which 

be completely disengaged from the delivery cylinder. can be reviewed for details concerning the structure Q£ 

The coating pick-up roller 68, which can be of con- 60 and operation of a pick-up roller and reservoir usable -J q 

ventcnaJ design and preferably one such as uh: Anilox with the present invention. SOai 

roller: manufactured by A-R..C IntemanonaJ cf Char- Once the coating unit 60 has been installed in a press • ^ u. 

ictte, N.C., and sold under the name "PRINTMAS- U which basically only requires that the side frames 62 u: u > 

TER" having an engraved ceramic or chrome outer be attached, such as with bolts, to the sides of the press S tij p 

penp;.enJ surface 70. is designed to pick up a predcter- e5 frame 14, and the hydraulic motor 80 be coupled with a 2 § ^ 

mrnec uniform thickness of coaung matenal from the suitable hydraulic source, the press can be quickly and C iw H 

'eser. on 66, and then uniformly transfer the ccaung to • easily convened to the coating mode. In presses 12 ^ O 

the suppon surface cf the delivery cylinder 42 To ef- already suppued with a net type delivery cylinder sys- §f 
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tem, to convert to i eoatxng operation. al: :.i2t is neces* cf a pressure adjustment screw 120 attached :c the ro- 
sary that the fabric net material (designated 122 m ervoir, anc the boils 92 and collars 90 art removec. 
F.G. 3) normally used over Ac support surface of the thereby permitting the pick-up roller to be ufied frcm 
dc: type delivery cylinder during noncoatmg press op- the coating unjt 60 To remove the reservcL" 66, aJ :;ai 
eriuons, be removed and replaced with a coanng bias- i need be done is to release the mounong bo;u 104 secur- 
kr: 124 capable of transferring coaung ma-.rr:aJ depos- ing the reservoir to the brackets 64. uyj; the coating 
ued thereon onto the pruned sheets,. Typically, such a unit 60 moved by the extensible cylmde: 74 to the mop- 
b*.mket 124 can be formed as a rubber covering such as erativc position, the delivery cylinder 42 can be con- 
used for the covering surface of the conventional bian- verted for normal delivery cylinder operator, simply sy 
ket cylinders 34 of the press 12. In presses 12 havmg 10 removing the coating blanket 124 from the delivery 
ccsvenuona] skeleton wheels or a vacuus transfer type cylinder 42 and replacing the blanket with a fabric ae: 
apparatus such as thai of the aforemeauonec copending 122. Alternatively, if * vacuum transfer apparatus sue.-. 
U.S. application Ser. No. 07/630,308, a suitable delivery as described in the aforementioned copending U.S 
cylinder 42 can be fixed to the delivery dnve' shaft 54 application Ser. No. 07/630,308 is installed ^ the press 
and a similar coating blanket 124 applied thereto over 15 12, that apparatus can be activated to deUver sheets 
the cylinder surface. froc the impression cylinder 36 without effecting ar\ 
It is important to note that during nonpnnnng opera- delivery c> Under change since the freshly pnntec sic; 
bens, the set type delivery cylinder 42 docs not engage of the sheets will not come into contact with the dehv- 
the surface of the impression cy Under 36 during sheet ery cylinder. 

de.ivery. However, when used as a coatmg applicator 20 hi typical noncoating operation of the press 12 uitr. 

rcl.e: dunng coaung operations, the effective diameter the coating apparatus 10 installed, the ccaung uru: 60 

cf :he delivery cylinder 42 must be-tnereasec so that the will be in the inoperative position. In that situation and 

cc-ting blanket 124 presses the sheet 18 against the with a ne: type delivery cylinder 42 instance, Lie cc^a- 

surface of the impression cybidcr 36, as shewn m FIG. ery cylinder will be covered with the fabric net 122 sc 

2 To increase the effective diameter cf trie delivery li that the ce.jvery cylinder operates m the normal man* 

cy-nder 42, the thickness of the coating tlankei 124 ne: with the wet ink side of tie freshly print ec sheets 18 

applied over the support surface of the delivery cylin- being supported by the net covered surface cf the c=::v. 

der 42 can be selected to correspond with the thickness ery cylinder. Should the press 12 include a vacuum 

cf the sheets 18 to be printed, or suitable pac^mg sheets. transfer apparatus such as disclosed m the aforener.- 

such as paper sheets (not shown) of the type conven- 3C uoned copending U.S. application Ser Nc CV63G.3C5. 

nor.ally used in conjunction with press blanket cylin- the delivery cylinder 42 can remain oc trie deliver- 

ders 34, can be interposed between the delivery cyhn- dnve shaft 54, with or without a fabric ne: 122, deperc- 

der and the coaung blanket. ' ing upon whether or not the press is used fcr perfeetcr 

While any suitable means can be used to attached the pnnting 

costing blanket 124 to the support surface of the dehv- 35 When it is desired to convert to the coating mode cf 

ery cylinder 42, in this instance, as shown ;r. FIGS 2 operation, the press 12 is stopped just long enough to 

anc 3. the deUvery cylinder is supplied with clamps 126 replace the fabric net 122 on the delivery cylinder 42 

attached by bolts 127 to the cylinder adjacent the ieao* with the coating blanket 124 packed to the required 

ing edge 130 to secure the leading edge of tne coating extent necessary for providing the proper pre&iMTt to 
blanket 124 to the cylinder, and adjustable tensioning 40 effect coating of the sheet thickness to be printed 

clamps 12£ are provided adjacent the cyUncer trailing Thereafter, the pumps 110 and 112 are activated and the 

edge 132 for securing Lhe trailing edge of the blanket to press 12 re-staned. The extensible cylinder 74 can tier, 

the cylinder. However, the tensioning clams 128 are be activates to control the pressure of the pick-up roiie: 

pivotally mounted at one end, by a pin 129 to the cyUn- 68 against Lhe delivery cylinder 42 to obtain the desired 
der 42, and the blanket tension is adjusted through a boh 4: apphcanon of coaung material to the freshly pnrtec 

131 and nut 133 arrangement. Depending upon the sheets 18. 

thickness of the sheets 18 to be printed and coated by Notably, with the coating apparatus 10 of the preser.: 

the :>ress 12. one or more layers of packing piper or the invention, no timing adjustments between the delivery 

Ukt may be interposed between the support surface of cylinder 42 and the impression cylinder 36 are required 
the delivery cylinder 42 and the coating blanket 124 to 50 to achieve and maintain precise registrauon between 

increase the effective diameter of the cylinder. Provv 1 apphcauon of the coanng material and the prmted sur* 

ii on of the tensioning clamps 128 for attacrucg the coat- face of the sneets 18. Further, the coaang unit 60 per- 

ing plank e: 124 to the leading edge 132 of the delivery mils a wide range of coating weights to be applied to the 

cylinder 42 allows for such control and adjustment. printed sheets 18 by quickly and easily changing pic>- 

Cnce installed* the coating unit 60 can remain in 53 up rollers 63 from those designed to produce a very ^ 

posinon even though the press 12 is operated in the light coanng apphcation 10 those designed to produce a ^ oj 

non-coating mode. In this respect, when the coaung very thjck coating appUc*uon can be used. < O cd 

unit 60 is not m operation, the extensible cylinder 74 can From lhe foregoing, it should be apparent that the p h o 

be actuated to pivot the support brackets W carrying coanng apparatus 10 of the present invent: od provides a 2 f" uj 

the pick-up roller 68 and reservoir 66 about the shaft 72 60 highly reiaole, efTecuvc and economical m-Une appara- ^ jrj > 

anc away from the delivery cylinder 42, thus rendering tus for selectively applymg coanng material to the tT 3 h 

the coating unit inoperative. This then also frees the freshly prated sheets 18 m a sheet-fed, offset rotary 2 5 u 

pick-up .roller 68 and reservou- 66 for fasi and easy prmtmg press 12 which allows the final printing stauon 8 ^ O 

removal from the coating unit 60 for clearurg, service to conunue to be used as a print station, yet which does & 
or replacemenL To remove the ptck-up roLer 68, the 65 no: require any substantial press modification or the 

coanng material is drained from the reserves 66. and addioon of 1 separate timed appUcaior roller While a 

the pressure exerted by the doctor blades 9* and 96 particular fcrm of the present invention has been illus- 

agaList the roller is released, therein through operation L-ated anc ccscribed, it should be apparent ;hai varu- 
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r.sns and modifications therein car. be r— t without ervoir u: said pick-up roller herween said firs: arc 

croarang from the spin: and scope of the .sveauoa second posiuons. 

We claim: 8. The improvement as set forth m cla^n ' where;.-. 

1. In a sheet-fed, offset rotary pnnting press of the said pick-up roller u rcuubly driven by i motor at- 
:>?e including at least one priming statics bavuig a 5 tached to saidcoatmg apparatus 

b.inket cylinder aad ao itDpression cylincer disposed 9 The improvement as set forth in claim 8 \t herein 

fc: pnntmg ink onto sheets passing therebetween, aad a said delivery cylinder includes a rubber ccacr:^ blanket 

delivery conveyor system for pulling fresoly printed disposed over said peripheral support surface u hen said 

sreets from the impression cylinder and transporting pick-up rcller is in said first operable position, and m- 

tie printed sheets toward a sheet deliver} stacker, the 10 ciudes a fabric set disposed over said peripheral support 

ccii very conveyor system including a del: very dnve scrface when said pick-up roller is m said second mop- 

sr. aft disposed adjacent to and extending parallel with erabte position. 

tr.: impression cylinder and driven in amec synchro- 10. The improvement as set forth in claim 9 wherein 

reus relation with the impression cylinder, tne improve* said coating apparatus is mounted to said press down- 

mcnt comprising- 15 stream of said delivery dnve shaft in the direction of 

a delivery cylinder mourned to said delivery drive travel of said sheets during transport by said deb very 

shaft and having an outer peripheral support sur- conveyor system. 

face adapted to engage and support a sheet being 11. The improvement as set forth in claim 1 wherein 

transported by said delivery conveyor system; said mounting means includes first and second side 

a coating apparatus including a supply liquid coat- 20 frames mounted on said press, a supper shaft mounted 

mg material, a rotatabie pick-up roller havmg an on and extending between said first and second side 

outer peripheral surface of substantial! > cylindrical frames, a support bracket attached to said coating appa- 

shape, and means for applying a coating of liquid rarus and movably .coupled to said supper, shaft fo: 

ccaimg material from said supply ontc said outer pivotal mcvement between said first and second pos> 

peripheral surface of said pick-up roller; and 25 tons, and said selectively operable means includes as 

means for mounting said coating apparatus to the extensible cylinder coupled between said coatmg appa- 

press adjacent satd delivery cylinder including rarus and. said support bracket and opera-ie to move 

selectively operable means for moving said pick-up said coating apparatus toward aad away from said ce- 

roller between a first operable position with a per- livery cylinder. 

tion of said peripheral surface of said p:ck-up roller 30 12. In a sheet-fed, offset rotary printing press of the 
engaged with said support surface of said delivery type including at least one printing succn having a ^ ' 
cylinder, and a second inoperable pcsioon with blanket c> under and an impression cylinder disposed 
said peripheral surface out of engagement with said for praiar.g wet mi onto sheets passing therebetween, 
sup port surface of said delivery eylincer. whereby ' and a delivery - conveyor system for pulling freshly 
when said pick-up roller is in said first operable 25 printed sheets from the impression cylinder and trans- 
position, liquid coating material from said supply porting the printed sheets toward a sheet delivery 
applied onto said peripheral surface of said pick-up ' stacker, the delivery conveyor system comprising a pair 
• roller is transferred to said support surface of said of endless snpper chains disposed on opposite sides of 
delivery cylinder and to said freshly pruned sheet- the press and supporung therebetween gnpper bars anc 

2. The improvement as set forth in claim 1 wherein 4C grippen spaced along the chains, the gnpper chains 
delivery cylinder includes a coating blanket dis- being driven m timed synchronous relation with the 

posed over said peripheral support surface impression cylinder by laterally spaced sprocket wheels 

3. The improvement as set forth in claim 1 wberem mounted on opposite ends of a delivery dnve shaft 
s^.d delivery cylinder includes a removable coating disposed adjacent to and extending parallel with the 
b.initet disposed over said peripheral support surface 45 impression cylinder, the improvement comprising. 

v. r. en said pick-up roller ls ui said first operable position a delivery cylinder mounted to said delivery dnve 

4 The improvement as set forth in 3 wherein shaft between said sprocket wheels and having an 
si_d coating blanket has a rubber outer surface. outer peripheral support surface covered by a re- 

5 Tne improvement as set forth in cla^r 3 wberem movaole coating blanket adapted to engage and 
S2.d delivery cylinder includes a fabnc net disposed 50 support the wet ink side of a sheet being trans- 
cver said peripheral support surface when said pick-up ported by said gnpper bars; 

Tt'.ie: is 1 in said second inoperable position a coating apparatus including a supply of liquid coat- 

6. Tne improvement as set forth in claim 1 wherein mg material, a rotatable pick-up roUer having an, 
sa.d coating apparatus includes an elongated reservoir outer peripheral surface of substantially cylindrical 
containing said supply of liquid coating material, said f ; shape eotamuaicatang with said supply, and means 
reservoir being disposed to exiend parallel with said for applying liquid coating material from said sup- 
p:ck*up roller with a portion of said peripheral surface ply onto said peripheral surface of said pick-up 

extending into said reservoir in contact wuh liquid coat- roller; and, ^ 

mg materia] contained therein, and at least one doctor means for mounting said coating apparatus to the ^ ^ 

blade attached to said reservoir and engaging said pe- 6C press adjacent the delivery cylinder, said means < Q § 

noheraj surface, said doctor blade acang to limit the including selectively operable means for moving pHO 

amount of bquid coating material applied onto said said roaring appararuj between a first operable 2 H uu 

peripheral surface from said reservoir. posicon with a portion of said peripheral surface of q a) r 

7. The improvement as set forth in claim 6 wherein said pick -up roller engaged with said deLvery cyl- tl 2 c3 
s-d reservoir and said pick-up roller are movably cou- 65 inder, and a second inoperable position with said 2 Z> UJ 
p. ed to said press and said selectively operable ueans penpseral surface of said pick-up roller ou: of 8^0 
includes an extensible cylinder coupled between said engagement with said delivery cylinder, whereby cd 
reservoir and said press and operable to move said res- when said coating apparatus is in said first operable 
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posiuon, liquid coating maicr.il frnm Hid supply 
metered onto said peripheral surface of said pick- 
up roUer is transferred to said delivery cylinder and 
to said freshly printed sheet, and uhes said coating 
apparatus is is said second moperab.c position, said 
delivery cylinder is disposed for nct-coaung sheet 
delivery operation. 

13. Tbe improvement as set forth in claim 12 wherem 
:he effective diameter of said delivery c>^ader covered 
by said coating blanket is sufficient to appiy pressure to 
sheets against said impression cylinder as said sheets axe 
pulled from said impression cylinder by said gnpper 
oars. 

14. Tbe improvement as set forth in cli-m 13 wherein 
said coating blanket has a rubber outer support surface. 

15. The improvement as set forth in chirr. 34 wherein 
said coating apparatus is disposed dowTistream of said 
delivery drive shaft m the direction of travel of said 
sbeets during transport by said deliver)' conveyor sys- 
tem. 

16. A sheet-fed, offset roury printing press including • 
at least one printing station havmg a btanket cyhnaer 

and an impression cylinder disposed for printing 
wet ink onto sheets passing therebetweeii, 

a deb very conveyor system for p-ll^ig freshiy 
printed sheets from the impression cylinder and 
transporting the printed sheets toward a sheet de- 
livery sucker, the delivery system including a de- 
livery drive shaft; 

a delivery cylinder mounted :o said ceiivery dnve 
shaft and having an outer periphery, suppon sur- 
face adapted to engage and suppor. a sheet being 
transported by said delivery convex cr system, 

a coating apparatus including a supply of liquid coat- 
ing material, a rotaiabie pick-up rcJ.er having an 
outer penphera) surface of substantially cyiindnca: 
shape communicating with said supply, and mcar.s 
for applying liquid coating materia- from said sup- 
ply onto said penpheraJ surface of said pick-up 
roller, and 

means for mounting said coating apparatus to' the 
press adjacent said delivery cylinder, said means 
inducing selectively operable means for moving 
said pick-up roller between a first operable position 



w-.tr. a portion of said penpheraJ surface of si.c 
pickup roller engaged with said delivery cylinder, 
and a second inoperable position with said pcrrb- 
era. surface of said pick-up roller ou: of ecgogt- 

5 ment with said delivery cylinder, whereby uner, 
saic pick-up roller is m said first operable position, 
liquid coating material from said supply applied tc 
said peripheral surface of said ptck-up roller is 
transferred to said delivery cylinder and then to 

;o said freshly printed sheet. 

17. A sheet-fed. offset rotary pnnung press as se: 
forth in claim 16 wherein said delivery cy under in- 
cludes a removable coating blanket disposed over 
peripheral support surface when said pick-up roller is a 

13 said first operable posiuon. 

18. A sheet-fed, offset roury pnncng press as se' 
forth in claim 17 wherein said coaung biaaie: has a 
ruDber outer surface. 

19. A sheet-fed, offset rotary prmtmg press as set 
20 forth is claim 17 wherein said delivery cylinder in- 
cludes a fabric net disposed over said peripheral supper 
surface uhen said pick-up roller is in said second inop- 
erable position. 

20. A sheet-fed, offset rotary printing press as se: 
2* forth in daiQ 19 wherem said coating apparatus in- 
cludes ar. elongated reservoir containing said suppt> of 
liquid coating material, said reservoir being disposed to 
extend parallel with said pick-up roller with a portion of 
said peripheral surface extending into said reservoir in 

20 contact with liquid coaung mater-aj contained therein, 
and at least one doctor blade attached to saud reservoir 
and engaging said penpheraJ surface, said doctor blade 
actmg tc limit the amount of liquid coating materia, 
applied onto said penphera: surface from said resert c: 

}f 21. A sheet -fed, offset rotary pnnung press as se: 
forth in claim 20 w-berein said selective!) operate 
means induces an extensible cylinder coupico between 
said reservoir and said press and operable tc move saic 
reservoir and said pick-up roller laterally between said 

*0 first and second positions. 

22. A sheet-fed. ofTset rotary printing press as set 
forth in c:aim 21 wherein said pick-up roller is rouiao:) 
driven by a motor attached to said coating apparatus 
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[57] ABSTRACT 

A eoadng apparatus for use in a. shecf*fed or web-fed. 
onset rotary or fleaographic printing press to apply a 
protective and/or decorstrvt coating to the surface or 
freshly printed sheets includes a doctor blade coating 
unit coupled to a pickup roller for supplying liquid 
material from a reservoir to the surface of a pickup 
roller mounted on a pros delivery drive shaft. Liquid 
materia) is circulated through the reservoir of the doc- 
tor blade unit by suction now produced by a return 
pump. This prevents the buildup oft positive pressure 
differential within the doctor blade reservoir. The doc* 
tor blade reservoir is maintained at below ambient pres- 
sure level, thereby preventing leakage through the end 
seals. A vacuum sensor circuit provides a visual indica- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor twitch applies elec- 
trical power to an audio transducer The audio trans- 
ducer produces an audible alarm is response to an in- 
crease in doctor blade chamber pressure, thereby pro- 
vtding advance warning of an impesdiag end seal fail- 
ure or a worn doctor blade condition. 

21 Oeima, 9 Drawing $h*ets 
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COATING APPARATUS FOR SHEET-FED, DESCRIPTION OF THE PRIOR ART 

OFFSET ROTARY PRINTING PRESSES Various suggestions have beea rasdfi for applying the 

coating a* an in-line press operation by ustng the fuza} 

CROSS REFERENCE TO RELATED 5 printing station of the press u the coating application 

APPLICATION suiion. For example, a U,S Pat. Nos. 4,270,483. 

~- ^ . , r 4,645,414 tad 4,779,557, there are disclosed coating 

Tna .ppucanon rs a cooflauaUoB-m-pan of e PP Jica- afus wfaich ^ ^ moved ^ * 

Don Set. No. 07/752,778 filed Aug- 30. 1941. the blanket cylinder of the Use printing nation of a preas 

FIELD OF THE INVENTION 10 to be used to apply a coating material to the sheets. In 

. . . u • r j U,s - Plt - Na 4 .W.5S6. there is disclosed a costing 

Tlus invention rekte. to sheet-fed or weWed, offset 4ppintU5 wbicb ^ * selectively moved between the 

rotary or flexographic : pnntmg proses, and more par- blanket cylinder or the plate cylinder of the last printing 

ocular ly. to a new and unproved apparatus for the in- c f the press so that the station can be used as a 

line application of protective and decorative coatings or t5 coanng sution for the press. 

inks to the printed surface of freshly printed sheets or Suggestions for overcoming the problem of the loss 

web of a printing sution when coating is desired have also 

BACKGROUND OF THE INVENTION beai sttch u « u - s - No*- 

4,934,305 which disdotc* a coating apparatus having a 
Conventional sheet-fed, offset rotary printing proses 20 separate timed applicator roller positioned to apply the 
typically include one or more printing stations through coating material to the printed sheet while the sheet is 
which individual sheets are fed and printed with wet on the last impression cylinder of the press. This is said 
ink. After final printing, the sheets are fed by a delivery 10 allow the last printing sution to be operated «mu)t»- 
conveyor system to the delivery end of the preas where neously as both an ink application sution and a coating 
the freshly printed sheets are collected and stacked, la 25 station so that no loss of press printing unit capability 
• typical sheet-fed, offset rotary printing press such as results. Another approach to providing a coating sution 
the Heidelberg Speedinaster line of presses, the delivery without losing the printing capabilities of the last print* 
conveyor system includes a pair of endless grippe* mg station is to provide a totally separate coating unit 
chains carrying spaced laterally disposed gripper ban downstream of the last printing sution so thai the coat* 
and gnppers which are used to grip and pull freshly » lag is applied to the sheets after final printing and before 
printed sheets from the impression cylinder and convey the sheets have reached the sheet delivery stacker. Such 
the sheets toward the sheet delivery sucker. The grip- tt approach is suggested in U.S. Pit Nos. 4.399,767 and 
per chains are driven in precisely timed relation to the 4,706.601. 

impression cylinder by gripper chain sprocket wheels Conventional coating apparatus which is operable as 
which are laterally spaced between a delivery drive 35 ** m-Iine press operation utilizes an engraved transfer 
shaft mounted on opposite sides of the preas frame. The foUer < thc ^quid coating being applied to the en* 
delivery drive shaft is mechanically coupled by gears graved toller by means of a doctor blade assembly. The 
for synchronous rotation with the impression cylinder doctor blade assembly includes an elongated housing 
Since the inks used with offset type printing presses ****** * reservoir chamber extending the length of the 
typically remain wet and tacky for some time after 40 tranrfcr roller for holding a volume of coating liquid in 
prsntiag, special precautions must be taken to insure that w * ttm * contact with the circumferential surface of the 
the wet mked surface of the freshly printed sheets is not f J**"' A f^ °( *smfenuMy spaced doc- 
marked or smeared as the sheets are transferred from ? r bUd * "f?* ^ngimdmally along the reservoir 
one printing sution to another, end through the deliv- M Jj^» OD * d€ f' ** ch *f^ f * 

cry system to the sheet delivery sucker. The printed 45 bl »£ " "^^uiHy *wardthe transfer roller 
surface of the paper dries relatively slowly andean be *• *«* mc . tb 5 

imeAfM d„„*V««h*~«««. ~~L~~. SrZI7!Z ler wrf*** «d wipe the roller surface to deposit hquid 

waen the printed theets are sucked. In order to aunt- -rv^ r . j r rWiW ~ nrr nnrir-i 

T^^rn. :7l , p . ™ _ u pressure chamber Mils to a certain level, it is returned to 

In some prm&ag applications, ft is desirable that the ^ <irum . ^ fl Oecaaonallv the 

press be capable of applying a protective and/or deco- 00ctor bUde^e^oii^ha^ 

rati ve coanng over all or a portion of the surface of the 53 filled with the coaxing Uquid when the volume of coat' 

printed sheets. Typical conang solutions include ver- ^ ^d being delivered to the doctor blade reservoir 

rush. lacquer dye, menstunxers and mk. Such coatings chamber eaceeda the gravity flow return rate. The posi* 

typically are formed of a UV-curabie or water-soluble 0 v« pcesture may cause the seals at the ends of the roller 

renin applied aa a liquid eolation or emulsion by en C o leak, allowing the coating liquid to drip onto the 

applicator roller over the freshly printed sheets to pro- 60 floor or onto adjacent press pans, OccaaioaaUy, the 

tec: the ink and hnprov* the appearance of the sheets. coating liquid may be slung from the roller onto edja- 

Use of such coettngt is particularly desirable when cent preas eqthpineat and operator areas. Moreover, cb* 

decorative or protective finishes are required such as in buildup of positive pressure within the doctor blade 

the production of posters* record jackets, brochures, reservoir chamber accelerates the wear of the end — «f« 

magazines, folding cartons tad the like, In eases where 6S It will be appreciated that the transfer roller may be 

a liquid coating is to be applied, the coating operation is operated at high speeds* for »«" npl r, on the order of 

carried out after the final ink printing has been per- 1 ,000 linear feet per sunBtc, asd that the cad teals of the 

formed, most dear ably by an in-line coating application. doctor blade assembly will tend to wear quickly. The 
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end seal wear is accelerated by the buildup of positive the reservoir it induced by suction flow provided by a 

pressure within the doctor blade ehtmber. Low volume sucooti pump having an input connected for drawing 

dnp leakage can be collected in a drip pan or catch triy. coating liquid from the doctor blade reservoir, tod 

bui as the cod seals wear, the eoaliog liquid will be returning it by forced (positive pressure) flow to the 
slung from the transfer roller, thereby causing a difficult 5 remote supply drum, rather than by gravity flow return, 

cleanup problem. When this occurs, the press must he Asa result of the suction flow arrangement, the liquid 

shut down, the doctor blade head must be removed, and material is drawn from Che remote supply drum at a 

the end seals replaced. The steps of rebuilding or replac- greater rate than the rate of withdrawal of the liquid 

ing the end seals and realigning the doctor blade head material by the pickup roller, aad a substantially con* 

causes an unacceptable amount of press downraoe. io IUnl , upp iy rf material will always be present 

One approach for overcoming the problem of cod wiiiun the doctor blade reservoir A bcneiU of the sue- 

seal wear is to provide mtionary end seals which are QOQ flow arrangement is that a positive prewar* buildup 

mourned on the press frame; and which bear in sealing does Ml vAthw the doctor blade chamber. More* 

that the doctor bUde head may form a seal with station. 15 m , cve l k ^ QUt of ^ doctor Uw £ reservoir by 

ery ^ rather than wi^ the dynamic seals earned on ^ m ^ u rcmn>ed to ^ r€ ^iW 

*dlea^ Con^ueJy, £ end seals are not subjected to fcgh 

cn^^ te^nd ^JS^^mS^. E reOUrC conditmas. Instead, the suction 

a s^'nmfaer beTg secured b«£Z27* S£ 20 i°^^^2^f 't^J**™ 

and the end portions of the roller by qwek removal f 0pcr,ted " 

mounting lugs * lcvd Wo * atmospheric. Under negative pressure 

While the foregoing mechanical approaches to limit- <* liquid is virtually non- 

mg end seal wear and thereby avoiding leakage have cxmex £ ********** hfe of the end seals is suS 

been moderately successful, and some arrangements 25 ******* 

have reduced downtime by quick change mounting According to another aspect of the present ujvcntioo, 

feirure*, the end seals nevertheless are still experiencing ^ aulJ * udibie tIcru «* provided by a vacuum 

accelerated wear and early failure, thereby causing sensor line which is coupled to the vacuum space within 

frequent replacements and unacceptable downtime for tbe ioctof bUde chKabtr ieasoc ^ c « coupled to 

correction of end seal leakage, 30 * vacuuni *«*ge which provides a visual indication of 

*• IUCTico pressure within the doctor blade chamber. 

OBJECTS OF THE INVEKTION A vacuum sensor switch ts also coupled to tbe chamber 

Accordingly, there exists a need for a new and cm- for selectively applying electrical power to an audio 

proved in-line coating apparatus for use in a sheet-fed or transducer when the pressure within the vacuum chan> 

web-fed, offset rotary or fiexegrapnie printing press for 35 *° nscs above a predetermined safe operating auction 

applying a protective and/or decorative coating tc tbe kvd 

printed surface of freshly printed sheets which does not Other features and advantages of the present inven- 

require any expensive or substantial press modification bon *u*l become more apparent from tbe foUowing 

or result in any rapeirment of normal press operating dctaded description taken in conjunction with the ar 

capability. 4q companying drawings which disclose, by way of exam* 

Specifically, the principal object of the present mva>- P**. tbe principles of the iovetmen. 

tion is to provide a new and improved in-line coating mrpv nrcrRfPrrnic nv tup noiunMnc 

and/or inking apparatus of the character described BRIEr DESCRIPTION OF THE DRAWINGS 

which achieves a reduction in end seal leakage. HO. 1 is a schematic side clevattonal view of a sheet- 

SUMMARY OF THE INVENTION « ttSS^J^SRSSS''^'^ 

The present invention provides a new and improved FIG. 2 is an enlarged fragmentary side elevational 
inline doctor blade apparatus for applying a protective view taken substantially within tbe circular area desg- 
and/or decorative coaasg and/or inkmg to the stutaca flared "2" in FIG. 1 and showing the coating apparatus 
of freshly printed sheets in a theet.fed or web -fed, offset 50 of the present invention during coating operation; 
rotary or flexographic printing press which is highly FIG. 3 is an enlarged fragmentary perspective view 
teiiable and effective in use, yet which docs aot require showing one side of the coating apparatus mounted in 
any expensive or substantial press modification or result Use press and Castrating the fluid path of coating mate- 
in any impairment of normal press operating capability. rial from a remote supply drum to the doctor blade 

The reservoir of a doctor blade head is supplied with 53 reservoir of the coatmg nait; 

coating material from a remote supply drum. To insure FIG. 4 is an enlarged fragmentary ■ view 

that an adequate supply of coating liquid is always pres. taken substantially along the line 4—4 of FIG- 1; 

ent within the doctor blade reservoir, the coatmg mate* FIG. 5 is a simplified flow diagram which illustrates 

rial is drawn from the remote supply drum and is circo- s dual pump anaagemcsu for circulating cot oaf liquid 

lated by suction flow constantly through the reservoir. 60 from a remote supply dram to tbe doctor blade rcscr- 

In contrast to the conventional approach of positively voir and return; 

pressurizing the doctor blade reservoir with liquid coat- FIG. 6 ia a simplified flow diagram which fflnstrates 

ing pumped from the remote drum to the reservoir* the s single pump arrangement for circulating coatmg liq- 

coating material is instead circulated through the reser- uid by suction flow from a remote supply drum to the 

voir by suction flow. That is* instead of charging the 65 doctor blade reservoir and return; 

reservoir with coating liquid pumped from the remote FIG. 7 is an enlarged fragmentary perspective view 

drum and thereby creating a posiirve pressure condition of one end portion of the doctor blade coating apparatus 

within the doctor blade reservour. circulation through of the present invention; 

CONFIDENTIAL 
SUBJECT TO 

RECEIVED Tire auc.20. 4:56 ™OTECTIVE ORDER W001060 



OS 20 99 FRI I6:J5 FAl 214 ^Toil 



^^1 ^RSHaM FORSVTHE 



5,207,159 

5 6 

FIG. 9 is us enlarged section*] view taken substan- inder 36 of the last printing sution 23, and is disposed to 

uaUy along the fine 8—8 of FiG. 1; and. be parallel with the axis of the impression cylinder. Is 

FIG. 9 U a view similar to FIG. I which includes a this instance, the delivery cylinder 42, which is coo- 

taction pressure sensing circuit for providing a visual s traded to allow adjustments in diameter by suitable 

indication of suction pressure and an audible alert when 5 means, is attached to the delivery dnve shaft 5* so that 

the sue boo/vacuum pressure inside the doctor blade the delivery cylinder is also rotated in precise timed 

nses above a safe operating level, thereby signaling an relation with the impression cylinder, 

impending end seal failure. In this respect, it is important to note that when the 

npran fti nF^TRrrrnnK np rw fresU y P™ 1 * 1 ****** » conveyed away from the 

P^f^^Srv^^P^ 10 »apt«ion cylinder 34 of Uie final printing station 2* by 

PREFERRED EMBODIMENT ^ w by ±t dclivcry CfiAms ^ wet 

As shown ip the exemplary drawings, the present inked surfaces of the sheets face the delivery dnve shaft 
invention is embodied in a new and improved in-line 54 and the sheets must be supported such that Che ok is 
doctor blade apparatus, herein generally designated 10. not smeared as the sheets are trass/erred. Typically, 
for use in applying a protective and/or decorative coat* 15 such support is provided by skeleton wheels or cyiin- 
mg or inks to the freshly printed surface of sheets den mounted to the press delivery drive shaft 54, or as 
prinud in « sheet -fed or web-fed* offset rotary or flexo- is now more commonly used, net equipped delivery 
graphic printing press, herein generally designated 12. cylinders marketed by Printing Research, Inc. of Del- 
ta this instance, as shown in FIG. 1, the doctor blade las, Tex under na registered trademark SUPERB LUE- 
coating apparatus 10 is illustrated as installed T in a four 20 That system, which is made and sold under license, is 
color printing press 12, such as that tBftnofaeturad by manufactured in accordance with and operates as de- 
Heidelberger Druckmuchinen AG of the Federal Re- scribed in U.S. Pat. No. 4,401267, issued Sep. 6, 1983, 
public of Germany under its designation Heidelberg to Howard W. DeMoore. the disclosure of which is 
Speedmaster 102V (40"X and which includes a press incorporated herein by this reference 
frame 14 coupled at one end, herein the right end, with 25 More recently, vacuum transfer apparatus of the type 
s sheet feeder 16 from which sheets, herein designated disclosed in co-pending U.S. application Sex. No. 
li, are individually and sequentially fed into the press, 07/630.308, filed Dec, 18* 1990, entitled "Vacuum 
and at the opposite end. with a sheet delivery stacker 20 Transfer Apparatus for Sheet-Fed Printing Pres*eV\ 
in which the foully printed sheets are collected and which is also iacorporaisd herein by reference, bis been 
sucked. Interposed between the sheet feeder 14 and the 30 used. The vacuum transfer apparatus m that 
sheet deb very sucker 20 are four substantially identical application can be used m place of delivery cylinders or 
sheet printing nations 22, 24, 25 and 28 which can print skeleton wheels to pull the unprinted side of the sheet 
different color mitt onto the sheets as they are moved away from the delivery drive shaft 54 so that the wet 
through the press 10. ink surface of the sheets do not come into contact with 

As illustrated, each of the printing stations 22, 24, 24 JS any press Apparatus, 
and 24 is substantially identical and of conventional In ^^h^ with the present invention, the nv4ine 
design, herein including a sheet-fed cylinder 30, a plate doctor blade coating apparatus 10 for applying the pro- 
cylinder 32, a blanker cylinder 34 and an impression recti v* or decorative coaxing or mk to the sheets 18 
cylinder 34, with each of the first three printing stations enables the press 12 to be operated in the normal man- 
22, 24 and 24 having- a transfer cylinder 38 disposed to 40 atr without the loss of the final printing station 21, and 
withdraw the freshly printed sheets from the adjacent without requiring any substantial press modifications by 
impression cylinder and transfer the freshly printed employing the existing press delivery drive shaft 54 as 
sheets to the next printing sutioo via a transfer drum 40. the mounting location for the coating applicator roller. 
The final printing station 28 herein is show* as equipped In presses having delivery systems such as skeleton 
with a delivery cylinder 42 which functions to support 49 wheels mounted on the delivery drive shaft 54 or a 
the printed sheet 18 as it it moved from the final impres- vacuum transfer apparatus as disclosed is the aforemen* 
obn cylinder 34 by a delivery conveyor system, gener- tioned co-pending U.S. application Ser. No. 07/630,308, 
ally designated 44, to the sheet delivery stacker 20. conversion to a coating operation can be quickly and 
The delivery conveyor system 44 as shown in FIG. 2 easily achieved by mounting on the press delivery drive 
is of conventional design and includes a pair of endless 30 shaft is place of the skeleton wheels or in addition to the 
delivery gripper chains 46, only one of which is shown vacuum cransfer appar anas, a suitable support cylinder 
carrying at ragnlar spaced kocaoons along the chains, capable of performing the combised fraction of a coat- 
laterally disposed gripper ban 48 having gripper ele* ing applicator roUer and a net enhanced delivery cylis- 
menu 50 used to gnp the leading edge of a sheet 18 after der 42. By utilising the delivery cylinder 42 mounted on 
it leaves the nip between the delivery cylinder 42 and 55 the delivery drive shaft 54 to also act as a coating appll* 
impression cylinder 34 of the last printing station 28. As eator roller, protective coating will be applied to the 
the leading edge E of the sheet 18 is gripped by the printed sheet 18 in precise timed registration, and wOI 
grippers 90 the delivery chains 44 pull the them away permit the press to be operated wish its run range of 
from the impression cylinder 34 and convey the freshly printing stations. 

printed sheet to the sheet delivery stacker 20 where the 60 Toward these ends, the coating apparatus 10 of the 
grippers release the finally printed sheet. present invention in^lMrt a relatively simple, positive 
The endless delivery chains 44 art driven in synchro* acang and -^"miril doctor blade coating unit, gener- 
nous timed relation to the impression cylinder 34 by ally designated 40, mounted to the press frame 14 down- 
sprocket wheels 52 fixed adjacent the lateral ends of a stream of the delivery drive shaft 54 and petitioned to 
delivery drive shaft 54 which has a mechanically geared 45 apply liquid coating materia] to the support surface of a 
conphag (not shown) to the press dnve system. The delivery cy Under 42 mounted on the delivery drive 
delivery dnve shaft 54 extends laterally between the shaft. As can best be seen m FIGS. X 3 and 4, the doctor 
sides of the press frame 14 adjacent the impression cyi- blade coating unit 40 herein comprises a pair of side 

CONFIDENTIAL 
^ SUBJECT TO 

PROTECTIVE ORDER W00l0fl1 



0 99 FRI 16 36 F.\X 214 , )0 H 



HORSHAM FQRS^THE 

£05 



5,207,159 

7 8 

frames 62, only one of which is shown, it being under- with liquid material or ink from t supply dram 102 

stood thai the other side frame is substantially the same disposed in a remote location within or near the pros 

as thai of the side frame Olusuated anached to each side 12. preferably, the doctor Wade head 98 is removably 

of the press frame 14. PivotaUy mounted to one end of attached to the bracket* 14, herein by bolts 104 having 

each of the side frames (2 is a support bracket 64 carry- 5 enlarged, knurled heads 106, and which can be threaded 

ing one end of a liquid materia) reservoir 64 and cooper- through slots 108 formed in the brackets to clamp the 

ating liquid material pickup roller 68 each disposed to reservoir in place on the brackets, 

extend laterally across the press 12 parallel with the To insure that an adequate supply of liquid coating 

delivery drive shaft $4. The coating unit 60 is mounted maltnal is always present within the reservoir 64 and to 
between the upper and lower runs of the delivery chains 10 prevent coagulation aad dogging of the doctor blades 

46 downstream of the delivery drive shaft 54, and posi- 94 and 96 by the uquid coating material or mk, the 

Honed so that the outer peripheral surface 70 of the coating material or ink is circulated through the reser- 

pickup roller 68 can be engaged with the support sur- voir by two pumps 110 and 112 as shown in FIG- 5. 

face of a delivery cylinder 42 mounted on the delivery Pump 110 draws the liquid material L from the supply 

drive shaft 15 dram 102 via a supply ana 114 and discharges it into a 

As best seen m PIGS. 2 and 3, the support brack at 64 bottom region of the reservoir 66 through a delivery 

is pivotally attached to the end of the side frame 62 by port 114P, and the other pump 112 aett to provide 

a shaft 72 disposed at the lower end portion of the suction to a pair of return line* 116A, 116B eoupied 

bracket, and can be pivoted about the shaft by an exteo- adjacent a top region of the reservoir through return 

sihle cylinder 74, herein shown as a pneumatic cylinder, 20 ports 116P, U6Q for withdrawing excess liquid coating 

one end 76 of which is secured such as by welding to the material or ink from the reservoir. By supplying the 

side frame, and the opposite end 78 of which is coupled coating material or ink from the supply drum 102 at s 

through a pivot shaft 79 to the upper end portion of the greater rate than the rate of withdrawal of material by 

bracket By extending or retracting the cylinder 74 P the the pickup roller 68, a substantially constant supply of 

extent of engagement of the pickup roller 68 against the 25 costing material or ink win always be present within the 

surface of the applicator roller 42 can be controlled, and reservoir 66. The excess coating material or ink which 

the pickup roller can be completely disengaged from rises above the liquid level of the return port R (FIG. 8) 

the applicator roller 42. is suctioned away by the suction return pump 112. 

The coating pickup roller 68, which is of conven* The general arrangement of the pickup roller 68, 

tonal design and preferably one such as the Anilox W doctor blades 94 and 96, and reservoir 66 is similar to 

rollers manufactured by A.R.C International of Char- that disclosed m U.S. Pat No. 4,171,672 entitled "Doc* 

lotte, K.C and sold under the name "PRJNTMA5- tor Blade Assembly With Rotary End Seals and Inter- 

TER M having an engraved ceramic or chrome outer changeable Heads", the disclosure of which provides 

peripheral surface 70, is designed to pick up a predeter- dectQi concerning the end seal structure end operation 

mined uniform thickness of liquid coating material or 15 of a pickup roller and reservoir usable with the present 

ink from the reservoir 66, and then uniformly transfer invention. According to an important feature of the 

the coating material to the support surface of the eppli- present invention* however, the doctor blade reservoir 

cator roller 42. To effect rotation of the pickup roller 66 is not pressurized as taught by the prior art. Instead 

6*. a suitable motor 80, herein a hydraulic motor* is coating liquid or ink is supplied to the doctor blade 

attached to one of the side frames 62 and coupled to a 40 reservoir 66 by the suction flow produced by the pump 

suitable hydraulic fluid source (not shown) through 112. In thus arrangement, the suction pump 212 applies 

fittin p 81A, 81B Attached to the output of the motor a vacuum or sucrion force m the reservoir which draws 

80 is an output gear which is drivmgjy coupled through Uquid material L from the supply through the supply 

a cluster gear 82 and a series of idler gears 83 each conduit 114 to the reservoir and draws excess liquid 

mounted on stub exits 84, to a drive gear 86 attached to 43 material L from the doctor blade reservoir 66 through 

the end of a shaft 88 on which the pickup roller 68 is the return conduit 116 into the remote reservoir 102 at 

concentrically mounted The shaft 81 of the pickup a rate which is greater than the rate that Uquid 

roller 61 is, in uirn, journaled at each end to the brackets material or ink ia being supplied to tha doctor Made 

64 through a releasable semicircular collar 90 attached reservoir through the supply eonduir 114. Because the 

by bolts 92 to the bracket. Herein, the axle of the termi- 50 suction return Dow rate is greater than the supply flow 

nal idler gear, designated 83', also serves as the shaft 72 rate, a pesx&Vc prewar* condition within the doctor 

for pivotally mounting the support bracket 64 to tha • blade reservoir is avoided and a below atmospheric 

side frame 62 so that when the bracket is rotated about vacuum pressure level a provided 

the shaft, the terminal idler gear remains engaged with Referring to FIG. 5, FIG. 6, FIG. 7 and FIG. ft, the 

toe drive gear 16 of the pickup roller 68. 55 liquid material is delivered mto the lower region of the 

In this instance, as can best be seen ia FIG. 4, the doctor blade reservoir 66, end is withdrawn from the 

pickup roller 68 has a peripheral surface portion 68P doctor blade reservoir near an upper region of the 

which projects radially into the reservoir 66 containing chamber through the reran conduits 116A, 16B. The 

the supply of coating material or ink, A pair of upper liquid level elevation of the return port is preferably 

and lower inclined do ct or blades 94 and 96 a darned to 60 selected to provide for the accnmulatJOfi of liquid coat- 

the doctor blade head 98 on shoulders 96A, 98B engage ing material or ink m more than about half of the doctor 

the roller surface to doctor the cieeai liquid costtag blade chamber, thereby usuring that the engraved sur- 

materiai or ink picked up from the reservoir by the face of the pickup roller 68 will be thoroughly wetted 

engraved surface 70 of the roller. The reservoir cavity by the coaxing material or ink L as tt turns through the 

66 herein is formed within an elongated doctor blade 63 doctor blade chamber 66. The reservoir 66 ts bounded 

head 98 having a generally Osheped crosfr^ection with vertically by lower and upper doctor shoulders 

an opening 100 extending longitudinally along one side 98A, 98B. Accordingly, the rerun ports 116?, 116Q of 

facing the pickup roller 68. The reservoir 66 ts supplied rerun lines 116a, U6B are located at a iiqujd level R 
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intermediate the lixnits established by the tower and 
upper shoulders. Any excess liquid coating material of 
mk winch nses above the Lquid level R of the return 
port* will be suctioned away by the pump 112. 

It will be appreciated tfaar the supply pump HO if 
optional and that the suction circulation system can be 
operated effectively with only the single suction pump 
112 as shown in FIG 6. In the single pump configura- 
tion, u may be necessary to prime the supply coaduit 
114 to obuin ututaetory operation. The two pump 
arrangement at shown in FTC. 5 is preferred for those 
iurullanons in which the supply drum 102 is located at 
a distance that is too mr from the press to achieve ade- 
quate auction flow. The auxiliary supply pomp 110 
provides positive flow input to the doctor blade reser- 
voir at a fixed flow rate. The return suction pomp 112 
has a Caster suction flow rate than the supply flow rate, 
Co n sequently, a positive pressure buildup in the doctor 
blade reservoir cannot occur. By utilizing two pumps as 
shown in FIG. 3, the liquid level within the doctor 
blade chamber 66 can be closely controlled, without 
positive pressure buildup, thereby reducing leakage 
through the end seals. 

Referring to FIG. ft, it will be appreciated that the 
doctor blade chamber 66 Is maintained at a pressure 
level below atmospheric by the suction action of the 
return flow pump 112. The coating liquid L rises to the 
liquid level of the renin port R and is drawn off imme- 
diately by the suction pump 112. Additionally, air 
within the doctor blade chamber 66 ts also evacuated, 
thereby reducing the doctor blade chamber pressure to 
a level below atmospheric This negative pressure dif» 
ferentiaJ condition opposes leakage of coating liquid) L 
through the end seals. Since the doctor blade chamber 
66 is not positively pressurized, the end seals are oper» 
ated under favorable pressure difTercunai conditions* 
thereby extending their useful lifetime Moreover, the 
negative pressure differential doctor blade assembly 
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will scconomodate * pickup roSer having a chipped 40 and scope of the invention. 



According to another feature of the invention, the 
vacuum/suction line 122 is coupled to a vacuum switch 
132. The vacuum switch 132 has a conductive, movable 
diaphragm 134 which moves into and out of electrical 
contact with switch electrodes 132A. 132B. That is, the 
diaphragm 13d is pulled out of contacting engagement 
with the fwiteh electrodes 132A, 1326 when the vacu- 
Urn/suction level is the doctor blade chamber 66 is 
below a predetermined level When the pressure level 
within the doctor blade chamber 64 nses above that 
preset level, for example in response to leakage of air 
through the end seals or at oond a worn doctor blade 94, 
the vacuum force within the vacuum chamber 132C of 
the sensor switch also rises, thereby permitting the con- 
ductive switch clement 134 to engage the switch elec- 
trodes 132A. 132B. 

When switch closure occurs, electrical power is ap- 
plied to an anOto transducer 136 from a power source 
136. Electrical current is conducted through the pneu- 
matic switch 132 to the audio transducer 136 through 
power condocton 14a 141 According to this arrange- 
ment, (he press operator will receive an audible alert as 
soon as die suction/vacuum pressure in the doctor 
blade chamber rises above a safe operating level, 
thereby signaling wear failure of the doctor blades and- 
/or an impending failure of the end seals. 

From the foregoing, it should be apparent that the 
coating apparatus 10 of the present invention provides a 
highly reliable, effective and economical in-line appara- 
tus for applying coating material to the freshly printed 
sheets 1ft m a sheet-fed, offset rotary printing press 12 
which allows the final printing station to continue to be 
used as a print station, yet which does not require any 
substantial press modification or the addition of a sepa- 
rate timed applicator roller. While a particular form of 
the present invention has been illustrated and described 
it should be apparent that variations and modiftcanons 
therein can be nude without departing from the spirit 



corner, which would leak under posiuve pressure con- 
ditions, bat does not leak because of the negative pres* 
sure reservoir condition established by suction flow. 

It is useful for the press operator to have an advance 
warning of an impending end seal failure. With advance <j 
warning, the press operator can schedule repair and/or 
replacement of the doctor blades and the end seals at a 
convenient time, for example between press runs or 
before undcruitiag the next printing job. Apparatus for 
monitoring the fuctiosv^vacuum condition within the 50 
doctor blade chamber 66 is provided by a pneumatic 
sensor circuit 120 as shown in FIG. 9. The pneumatic 
sensor circuit 130 includes a poeuma&c sensor line 122 
which is coupled in fluid communication with the doc- 
tor blade chamber 66 through a vacuum teaser bore 124 55 
formed through the upper doctor bead shoulder 9>B. 
The vacuum sensor Imc 123 is coupled to the sensor 
bore U4 by a threaded fmaag 126 

Continuous mentoring of the vacuum/ruction condi- 
tion within the doctor blade chamber 66 it provided by 60 
a vacuum gauge 126 which can be of any conventional 
design, for example a Bourdon gauge which is caii* 
orated far dry ah* and coven the range from about aero 
to about twenty torn. The vacuum gauge 121 is cou- 
pled into the sensor line 123 by a tee coupling 130. 63 
According to this arrangement, the press operator re- 
ceives a eemtinuoua visual "H""**"*" of the vacuus/- 
suction condition within the doctor blade chamber 66. 



What is claimed is: 

1. Apparatus for applying liquid material from a sup- 
ply to a pickup roller comprising in combination: 

a doctor blade head having an elongated reservoir for 
receiving liquid material from the supply, said doc- 
tor blade head being adapted to extend in parallel 
with the pickup roller in an operative position with 
a porti on of the peripheral surface of the pickup 
roller extending into said reservoir for wetting 
contact with Uqwj material contained therein, and 
two doctor blades attached to said doctor blade 
bead for engagement against said peripheral sur- 
face m the operative position; 

a supply conduit connecting said supply in flow com- 
munication with said reservoir; 

a return conduit connecting said reservoir in flow 
communication with said supply, and, 

a first pump coupled m ■erica flow relation with said 
return conduit for inducing ruction flow of liquid 
material torn said reservoir through said return 
conduit into said supply. 

2. Apparatus as defiued in claim 1, mcludine 

1 second pomp coupled in acnes flow relation with 
said supply Cfmrhat for pumping liquid material 
from said supply to said reservoir. 

3. Apparatus as defined in claim 2, wherein the suc- 
tion return pumping rate of said first pump is greater 
than the supply pumping rate of said second pump. 
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4. Apparatus ai defined tn data t said doctor blade 
fce»4 having fine end second shoulders forming lower 
sid upper liquid level boundaries for said reservoir, 
respectively, wherein the return conduit u coupled in 
Aovy comasunication with said reservoir at i liquid level J 
location disposed intermediate the liquid level bo lind- 
ane* established by and first and second shoulders. 

5. Apparatus as defined in claim 1, wherein the return 
conduit is coupled in flow communication with mid 
reservoir at a first Hqmd level location and the supply 10 
conduit it coupled in flow comauueanoo with said 
reservoir at a second liquid level location, the first liq- 
uid level location of the return conduit being higher in 
elevation than the second liquid level location of the 
supply conduit when the doctor blade head is in the 15 
operative position. 

6. Apparatus for applying liquid materia] from a sup- 
ply to a pickup roller comprising, in combination: 

an elongated doctor blade head having an elongated 
cavity formed therein dVfining a reservoir for re- 20 
caving liquid material from the supply, said doctor 
blade head being adapted to extend in parallel with 
the pickup roller in an operative position with a 
portion of the peripheral surface of toe pickup 
roller extending into said cavity for wetting 25 
contact with liquid material contained therein, and 
a pair of doctor blades disposed on opposite sides 
of said cavity and extending the length thereof for 
engagement again it the peripheral surface of the 
pickup roller in the operative position; and, 30 

means coupled to said supply and to said reservoir for 
inducing flow of liquid material from said supply . 
into said reservoir and for returning excess liquid 
materia] by suction force from said reservoir to said 
ttpply. 35 

7. Apparatus as defined in claim f, said inducing 
means comprising: 

a supply conduit connecting said supply in flow conv 
aumcirion with said reservoir; 

a return conduit cenjiectmg said reservoir m flow 40 
comanructtion with said supply; and. 

a first pump coupled in series flow relation with said 
return conduit for inducing suction flow of liquid 
material from said supply through said supply con* 
duit into said reservoir, and for '^"^itg auction 43 
flow of liquid materiel from said reservoir through 
said return conduit into said supply. 

8. Apparatus as defined in claim 1, said means includ- 
ing: 

a second pump coupled m aeries flow relation wish SO 
said supply conduit for pumping liquid material 
from said supply to said reservoir. 
». Apparatus as defined m claim *. wherein the sue* 
txoc return pumping rate of said first pump at greater 
than the supply pumpsog rate of said second pump. 55 

ML Apparatus as defined tn claim *v said doctor blade 
head having first and second shoulders forming lower 
and upper liquid level boundaries for mid reservoir, 
respectively, wherein said means for inducing suction 
flow inrlndes a return conduit coupled m flow commit- 60 
mention with said reservoir at a liquid level location 
disposed mntnoediate the liquid level boundaries estab- 
lished by laid first and second shoulders. 

1L Apparatus for applying Squid material from a 
supply to a pickup roller comprising in combination: 65 
a doctor blade head having an elongated reservoir for 
receiving liquid material from the supply, said doc- 
tor blade bead being adapted to extend m parallel 



with the pickup roller in an operative position wiih 
i portion of the peripheral surface of the pickup 
roller extending into said reservoir for wcttmg 
coniaet with liquid material contained therein* and 
rwo doctor blades aruched to said doctor blade 
head for engagement against said peripheral sur- 
face m the operative position; 

first means coupled to said supply and to said reser- 
voir for pumping liquid material from said supply 
into said reservoir: and, 

second means coupled to said reservoir and to said 
supply for inducing suction flow of hquid material 
from said reservoir into said supply. 

11 Apparatus for applying liquid materia] from a 
supply to a pickup roller comprising in combination: 

a doctor blade bead having an elongated reservoir 
chamber for receiving liquid material from the 
supply, said doctor blade head bang adapted to 
extend in parallel with the pickup toller in an oper- 
ative position with a portion of the peripheral sur- 
face of the pickup roller extending into said reser- 
voir chamber for wetting contact with liquid mate* 
rial contained therein, and rwo doctor blades at- 
tached to said doctor blade head for engagement 
against said peripheral surface in the operative 
position; and* 

a suction pump coupled to said reservoir and to said 
supply for inducing ruction flow of liquid material 
from said reservoir to said supply. 

13. Apparatus as defined in claim U. including a 
pneumatic sensor conduit coupled to said reservoir 
dumber for sensing the an vacuum pressure within said 
reservoir chamber, and a vacuum gauge coupled to said 
sensor conduit for providing a vWual indicanoa of air 
vacuum pressure in said reservoir chamber. 

14. Apparatus » defined m claim 12, including a 
pneumatie sensor conduit coupled to said reservoir 
chamber for sensing the air vacuum pressure within said 
reservoir chamber, a vacuum responsive switch having 
a sensing chamber coupled to said sensor conduit and 
twitch electrodes and an audio transducer electrically 
connected to said switch electrodes for making and 
breaking an electrical circuit from a power source to 
said audio transducer. 

15. In a sheet-fed, offset rotary printing press of the 
type mcroduig at least one printing stabon having » 
blanket cylinder and en impression cylinder disposed 
for printing ink onto sheets passing therebetween, and a 
delivery conveyor system for putting freshly printed 
sheets from the impressioe cylinder and transpomcg 
the prinud sheets toward a sheet delivery stacker, the 
delivery cnuveyor system including a delivery drive 
shaft disponed adjacent to end esntndmg parallel with 
the impression cylinder and driven m timed synchro- 
nous relation with the uttrmsioa cylinder, the improve* 
meat comprising: 

a delivery cylinder mounted onto said delivery drive 
shaft and having as outer peripheral support sur- 
face adapted to engage and support a sheet being 
transported by said delivery conveyor system;* 

a coating apparatus including a supply of hquid mate- 
rial, a rotasable pickup roller having an outer pe* 
rrphenJ surface of substantially cylindrical shape, 
and means for applying a coating of liquid material 
from said $upp}y onto said outer peripheral surface 
of said pickup roller; 

means for mounting said coating apparatus to the 
press adjacent said delivery cylinder with a portion 
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of said peripheral mtUet of said P»etan> *o0«x «• 
S£h th. wppon surface of 

«ppl, .ppbed ooto the peripheral ^"*°L"£ . 

roU«i» entered to aid support ante i 
SESdefivery eyfader aod 10 said frailly P««<1 

Jd^iin* epperawi todudiag aa tloagettd iw=- 
^ItofarMeSvtoi liquid material from wA tupply, 
25 me£ota parallel with Mid pietap 10 

S^tnp roUooteadini »» «a« rea«rv«r tor 
«T L<Kt *W> tiqoid meter* e«a»ed 
end two doctor Wade. «*ch*d 10 «d 

SSb?^1SSTo fcnHbe «oo« of 
material applied onto end peripherd swme. from 

said reservoir, 

a supply cood«hcowi^tirigi^^Wian©wcotD- 

B^mkMon with said mervoir; » 
n return cooduit connecting said reatfvoir in flow 

communication with said supply; tad. 
a fim pump ooupkd in sen., flow reUdon -that* 

neon conduit for mdwnf suction flow return of 

liquid mnserid from sad reservoir to the remote 23 

i4tTh^ 

sett coating apparent. Is «»ount«d to add 
rtreaa of said delivery drive shaft a the Arecoooof 
travel of add them during transport by sad delivery 30 

*T?Se S^vemcol as set forth in dm* U W«d- 

m ? second pomp coupkd m series Cow relation wttb 
t^^cood^or liquid nwiertd from the 
remote supply to smld reservoir. 

the ruction return flow me of said fim pump « freaier 
than the positive preasure sapply flow rate of s-mI sec- 

^9 P ^oziprovement at set forth m daim 15. wherein 
the return cooduit is coopied in ttow cofnmm^n oc 
with said reservoir at a first fiqtnd lavdlccnwnendtbe 
iupply«aic^i»c<*piedm£^con»^ 
eaW reserve* at. a 

Umud level location of the return condjwt being higher 
the sec«d liquid^ 

blanket cynadar and an U*H»™° B ^^^tTT^T 
Car printing wet salt onto ibeess passing ^ m lT?; 

rfeSeat arippcr chaaa diapoeed o> oppoote «de«or 
mmbm anoond along the enema, the s^iPP cr .*f" 

"J 5 «S^iSrfTd2vaT drive ihift 

^rd^e^SSSff mcWed to said dehvery drive «5 
* sprocket wheels 

outer Dcriphcrsi support sectaee covered by a re- 
^blTSn^ blanket adepted to engage tnd 



35 



40 



support the wet ink side of a sheet being trans. 

a£KSp^&. «w» — 

rid ^routabU pickup roller having an outer pe- 
^S &t* cylmclr^p^ 
So^oean. for applying liquid metcruJ from said 
^Tomo said* peripherd surface of said pickup 

m^Tfor mounting «id cc^tmg epptxa^ tothe 
press adjacent the delivery cylinder, with a poroon 
KloteTperipo^ X^^Z 
ennged wich smd delivery cylinder. wlierebyUq- 
Sd^uerid doctored onto the penpberd .urface 
of said pickup rolkr b transferred to said delivery 
blinder and to said freshly primed sheet; 
idd coating apparatos hsdoding an elongated reaer* 
contdnmg liquid material said reservoir being 
olttoscd to eitend pardkl with said pickup roller 
- • e/igjdperinhcrdsurtacetues^ag 
m conctct with liquid materid 

n™. ami two doctor blades tttached 

w Mid reservoir and engaging said peripherd suf- 
fice, said doctor blades acting to limit the smouni 
of liquid coating maierid applied onto said penpb- 

erd surtace from uid reservoir, 

t supply ooudoh comwting seid snpiUy in flow com- 

mlM1 fi- T t^»«i with said reservoir; . _ 

a return conduit connecting said reservoir m flow 

LIJt n rartnn wtth said supply; and, 

• first pump coupled m series flow idation with said 
retna conduit for mducmg suction flow return oi 
Uquid snaserid from said reservoir to said supply- 
21. A sheeWed. offset rotary ; prmting press to*^* 

.i least oee printing «^ to% ^f*i^^2^ 
and an impression cylinder d isposed tor prating 
wet mk onto sheen passing therebetween; 
a delivery conveyor system for pulling freshly 
sheets from the impression cylinder and 



the printed shoes toward a sheet de* 
r, the delivery system mcluding a de- 



livery drive shaft; 
a delivery cylinder mounted to smd dehvery jinvt 
shaft and having an over peripherd support tur- 
bo* adapted to engage and support a sheet bemg 
tranMCted by add detivery conveyor system; 

eceetmYtp^^ 
riaTTrettttsble pickup rolkr having en outer pe- 

^^c7aub«^ 

2dSs» far ^ringbc^mat^ 

supply onto the peripherd inriace of smd picknp 

aeeae^r nmm^i add eoering apparatus to the 
nres adjacent said dehvery cyhnder* with a por- 
tion ofat^ peripheral loifaoa of said picknp roller 
canged with sddddivery cylinder, whereby ttq- 
md maund applied to the ^P-jpherel J 0 ^^ 
said pscknp roOer ■ transferred to said dehvery 
cybsdmr and then te said freshly 



id f rr**"f apperana mctuomg an «wni' »' »»— - 
v oif eonttiamg Hqitsd material, said reservoir being 

SSTaTonion of saaT peripherd surface extenaing 
tothT«ervofrmS 




to an 

(acs, said doctor blades 
of liquid coaimg 
enl sttrfsce from said 
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[57] ABSTRACT 

A coating apparatus for use in a sheet-fed or web-fed, 
offset rotary or flexographic printing press to apply a 
protective and/or decorative coating to the surface of 
freshly printed. sheets includes a doctor blade coating 
unit coupled to a pickup roller for supplying liquid 
material from a reservoir to the surface of a pickup 
roller mounted on a press delivery drive shall Liquid 
materia] is circula ted through the reservoir of the doc- 
tor blade unit by suction flow produced by a return 
pump. This prevents the buildup of a positive pressure 
differential within the doctor blade reservoir. The doc- 
tor blade reservoir is maintained at below ambient pres- 
sure level thereby preventing leakage through the end 
seals. A vacuum sensor circuit provides a visual indica- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor switch applies elec- 
trical power to an audio transducer. The audio trans- 
ducer produces an audible alarm in response to an in- 
crease in doctor blade chamber pressure, thereby pro- 
viding advance warning of an impending end seal fail- 
ure or a worn doctor blade condition. 

10 Claims, 9 Drawing Sheets 
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carried out after the final ink printing has been per- 

COAITNC APPARATUS FOR SHEET-FED, formed, most desirably by an in-line coating application 

OFFSET ROTARY PRINTING PRESSES 

DESCRIPTION OF THE PRIOR ART 
CROSS REFERENCE TO RELATED 5 Various suggestions have been made for applying the 

APPLICATION coating as an in-line press operation by using the final 

This is a continuation of application Ser No priming station of the press as the coating application 
07/879,841, filed May 6, 1992 now U.S. Pat No' sution - For m v s Nos - 4^70,483, 

5,207,159 which is a continuation-in-part of application 4 »«W 4 and .4,779,557, there are disclosed coating 
Ser. No. 07/752,778 filed Aug. 30, 1991 now U.S. Pat 10 W^tus which can be moved into position to allow 
No. 5, 1 76,077. ^ blanket cylinder of the last printing station of a press 

to be used to apply a coating material to the sheets. In 
FIELD OF THE INVENTION U.S. Pat No. 4,796,556, there is disclosed a coating 

This invention relates to sheet-fed or web-fed, offset a PP aratus which can.be selectively moved between the 
rotary or fiexographic printing presses, and more par- 15 blai ? ket 7 hnder or the P 1 *^ cylinder of the last printing 
ticularly, to a new and improved apparatus for the in- stanon of ™ P rcss 50 tbc 5X40011 can be used as a 
line application of protective and decorative coatings or T g staQon / or P"^ 

inks to the printed surface of freshly printed sheets or Suggestions for overcoming the problem of the loss 
we b of a printing station when coating is desired have also 

20 been made, such as that set forth in U.S. Pat. No. 
BACKGROUND OF THE INVENTION 4,934,305 which discloses a coating apparatus having a 

Conventional sheet-fed, offset rotary printing presses timed ^ roU f P™*°™* «°»PPly the 

typically include one or more prmting stations through « matCnal to wh *< * e * 

which individual sheets are fed and printed with wet „ on the last impression cyhnder of the press. Tbs * said 
ink After final pnnting. the sheets are fed by a delivery 25 to allow the last pnntog stafcon to be operated sunulta- 
conveyor system ^delivery end of the press where ^"^^ app^on sunon and a coating 
the freshly printed sheets are collected and stacked. In £££ ~ J? n ° loSS ° f P rcSS prmtm * "nit capabihty 
a typical sheet-fed, offset rotary printing press such as r ^-^er approach to providing a coating station 
the Heidelberg S^edmaster SoftS^del^ w wltbout . losing the printing capabilities of the last print, 
conveyor system inches a pair ofeSto Sp^er 30 !f g * ? J™*' * t0talJy »=parate coaffiig unit 

chains carrymgipaced UteraUy^^osS^piTb^ ^wiistream of the last pnnUng station so that the coat- 

and gnppeTwhich are used <o£?tnd pulTrreshW ^ k ° ^ P™** *** *f ™ 

nrmt«) <w™ • ^^,^Jv ,V * J y the sheets have reached the sheet delivery stacker. Such 

fh? w™^K an approach is suggested in U.S. Pat Nos 4,399,767 and 

the sheets toward the sheet delivery stacker. The grip- 33 4 70$ go I 

per chains are driven in precisely timed relation to the ' Conventional coating apparatus which is operable as 

impression cyhnder by gnpperchain sprocket wheels „ ^ press operation u^anlnmv^Smsfer 

which are laterally spaced between a delivery drive roUcr , ^ ^ igdhwSK a^edto^hTen' 

°^**J?" «*» V™*™* ^Uer by means of a doctor ^assembly. l£ 

1X1^1^ 40 doctor blade eludes an elongated housing 

S^E inW nc^ r^ C ^ reSa ° D a reservoir chamber extending the length of the 

J^v^^ ^ wuh offset type printing presses roUcr for holding a voluzne G f coating liquid in 

typically remain wet and tacky for some time after wetting contact with the circumferential surface of the 

^^f™^*^*™™*** transfer roller. A pair of circumferentiaDy spaced doc- 

the wet inked surface of the freshly printed sheets is not 45 tor blades extend longitudinally along theTeservoir 

marked or smeared as the sheets are transferred from housing on either side of the chamber. The doctor 

one printing station to another, and through the deliv- olades m n&cd ^genially coward fc e transfer roUer 

ery system to the sheet delivery sucker. The printed surface, and seal the reservoir chamber against the rol- 

surface of the paper dries relatively slowly and can be i er surface and wipe the roller surface to deposit liquid 

smeared during subsequent processing, particularly 50 in the cells of the engraved transfer surface, 

when the printed sheets are stacked. In order to mini- The reservoir chamber is pressurized with coating 

mue smearing, a dryer may be mounted along the deliv- liquid, which is pumped from a remote supply drum 

ery path of the printed sheets, or an anti-of&et spray into the upper region of the pressure chamber. After the 

powder may be sprayed on the printed surface. pressure chamber fills to a certain level, it is returned to 

In some printing applications, it is desirable that the 55 the remote drum by gravity flow. Occasionally, the 
press be capable of applying a protective and/or dec©- doctor blade reservoir chamber becomes completely 
rative coating over all or a portion of the surface of the filled with the coating liquid when the volume of coat- 
printed sheets. Typical coating solutions include var- ing liquid being delivered to the doctor blade reservoir 
msh, lacquer, dye, moisturizers and ink, Such coatings chamber exceeds the gravity flow return rate. The posi- 
typically are formed of a UV -curable or water-soluble 60 rive pressure may cause the seals at the ends of the roller 
resin applied as a liquid solution or emulsion by an to leak, allowing the coating liquid to drip onto the 
applicator roller over the freshly printed sheet* to pro- floor or onto adjacent press parts. Occasionally, the 
tect the ink and improve the appearance of the sheets. coating liquid may be slung from the roller onto adja- 
Use of such coatings is particularly desirable when cent press equipment and operator areas. Moreover, the 
decorative or protective finishes are required such as in 65 buildup of positive pressure within the doctor blade 
the production of posters, record jackets, brochures, reservoir chamber accelerates the wear of the end seals, 
magazines, folding cartons and the like. In cases where It will be appreciated that the transfer roller may be 
a liquid coating is to be applied, the coating operation is operated at high speeds, for example, on the order of 
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1,000 linear feet per minute, and that the end seals of the drum and thereby creating a positive pressure condition 
doctor blade assembly will tend to wear quickly. The within the doctor blade reservoir, circulation through 
end seal wear is accelerated by the buildup of positive the reservoir is induced by suction flow provided by a 

pressure within the doctor blade chamber. Low volume suction pump having an input connected for drawing 

dnp leakage can be collected in a dnp pan or catch tray, 5 coating Uquid from the doctor blade reservoir, and 

but as the end seals wear, the coating liquid will be burning it by forced (positive pressure) How to the 

slung from the transfer roller, thereby causing a difficult supply drum , rat Er7han by gravity flow return, 

cleanup problem. When ^ occurs, the press must be As a result of the suction flow arrangement, the Uquid 

shut down the doctor Wade head must be removed, and matehal u tawB from ^ remote sup^ydnun « a 

the end seab replaced. The steps of rebuildmg or replac- 10 rate than the rate of withdrawal of ^Thquid 

mg the end seals and realigning the doctor blade head ^ teHal b ^ pick roller( ^ a subst ^^ y ^ 

causes an unacceptable amount of press downtime. ... , f - f .y " M , u 

One approach for overcoming ihe problem of end "P. * ^ ™*«al wlU A ^ s * P resent 

seal weJ is to provide stationary end seals which are ^ **** reservoir. A benefit of the sue- 

mounted on the press frame, and which bear in sealing 15 *° n flow amn * 5n f lt " *" a P°f l ^ e P««" bu ? du P 

engagement against the ends of the transfer roller, so does T ^ ^ ^doctor blade chamber. More- 

that the doctor blade head may form a seal with station- ^ md matcml wmch "** 4bove » Predetermined 

ary seals rather than with the dynamic seals carried on m leveI B drawn out of doctor bIade reservoir by 

the transfer roller. Another approach is to use rotary suct *on P^P' 15 returned to the remote drum, 

end seals which include an end plate which is resiliently 20 Consequently, the end seals are not subjected to high 

engaged against the end surface of the transfer roller, pressure differential conditions. Instead, the suction 

with a seal member being secured between the end plate flow arrangement produces a negative pressure differ- 

and the end portions of the roller by quick removal ential with the doctor blade chamber being operated at 

mounting lugs. a level below atmospheric. Under negative pressure 

While the foregoing mechanical approaches to limit- 23 conditions, leakage of coating Uquid is virtually non- 
ing end seal wear and thereby avoiding leakage have existent, and the operating life of the end seals is sub- 
been moderately successful, and some arrangements stantiaDy increased. 

have reduced downtime by quick change mounting According to another aspect of the present invention, 

features, the end seals nevertheless are still experiencing visual and audible alerts are provided by a vacuum 

accelerated wear and early failure, thereby causing 30 sensor line which is coupled to the vacuum space within 

frequent replacements and unacceptable downtime for the doctor blade chamber. The sensor line is coupled to 

correction of end seal leakage. a vacuum gauge which provides a visual indication of 

OBJECTS OF THE INVENTION suctioD P ressure doctor blade chamber. 

A vacuum sensor switch is also coupled to the chamber 

Accordingly, there exists a need for a new and im- 33 for selectively applying electrical power to an audio 

proved in-line coating apparatus for use in a sheet-fed or transducer when the pressure within the vacuum cham- 

web-fed, offset rotary or flexographic printing press for ber rises above a predetermined safe operating suction 

applying a protective and/or decorative coating to the level. 

printed surface of freshly printed sheets which does not other features and advantages of the present inven- 

require any expensive or substantial press modification 40 tion ^ become more apparent from the following 

or result in any impairment of normal press operating detailed description taken in conjunction with the act 

tion is to provide a new and unproved in-line coating . 

and/or inking apparatus of the character described 45 BRIEF DESCRIPTION OF THE DRAWINGS 

which achieves a reduction in end seal leakage. «- * . . . . , . , 

c FIG. 1 is a schematic side elevational view of a sheet- 

SUMMARY OF THE INVENTION fed* offset rotary printing press having a coating appara- 

The present invention provides a new and improved tus ^bodying me preset invention; 

in-line doctor blade apparatus for applying a protective 50 n °- 2 15 " ^jf 1 side elevaoonal 

and/or decorative coating and/or inking to the surface ™ w Xak€a substantially the ^ular area desig- 

of freshly printed sheets in a sheet-fed or web-fed, offset ***** " 2 " m nG * 1 411(1 dwwing coating apparatus 

rotary or {lexographic printing press which is highly of P rescot invention during coating operation; 

reliable and effective in use, yet which does not require FIG * 3 fe *° enlarged fragmentary perspective view 

any expensive or substantial press modification or result 55 snowin 8 one side of the coating apparatus mounted in 

in any impairment of normal press operating capability. ^ e P ress ^ illustrating the fluid path of coating mate* 

The reservoir of a doctor blade head is supplied with from a re mote supply drum to the doctor blade 

coating material from a remote supply drum. To insure reservoir of the coating unit; 

that an adequate supply of coating liquid is always pres- FIG. 4 is an enlarged fragmentary sectional view 

ent within the doctor blade reservoir, the coating mate- 60 ^en substantially along the line 4—4 of FIG. 3; 

nal is drawn from the remote supply drum and is ciicu- FIG. 5 is a simplified flow diagram which illustrates 

lated by suction flow, constantly through the reservoir. a dual pump arrangement for circulating coating liquid 

la contrast to the conventional approach of positively from » remote supply drum to the doctor blade reser- 

pressunzing the doctor blade reservoir with liquid coat- voir and return; 

ing pumped from the remote drum to the reservoir, the 65 FIG. 6 is a simplified flow diagram which illustrates 

coating material is instead circulated through the reser- a single pump arrangement for circulating coating liq- 

voir by suction flow. That is, instead of charging the uid by suction flow from a remote supply drum to the 

reservoir with coating liquid pumped from the remote doctor blade reservoir and return; 
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FIG. 7 is in enlarged fragmentary perspective view 
of one end portion of the doctor blade coating apparatus 
of the present invention; 

FIG. 8 is an enlarged sectional view taken substan- 
tially along the line 8—8 of FIG. 7; and, 5 

FIG. 9 is a view similar to FIG. 8 which includes a 
suction pressure sensing circuit for providing a visual 
indication of suction pressure and an audible alert when 
the suction/vacuum pressure inside the doctor blade 
rises above a safe operating level, thereby signaling an 10 
impending end seal failure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As shown in the exemplary drawings, the present 15 
invention is embodied in a new and improved in-line 
doctor blade apparatus, herein generally designated 10, 
for use in applying a protective and/or decorative coat- 
ing or inks to the freshly printed surface of sheets 
printed in a sheet-fed or web-fed, offset rotary or flexo- 20 
graphic printing press, herein generally designated 12. 
In this instance, as shown in FIG. 1, the doctor blade 
coating apparatus 10 is illustrated as installed m a four 
color printing press 12, such as that manufactured by 
Heidelberger Drackxnaschinen AG of the Federal Re- 25 
public of Germany under its designation Heidelberg 
Speedmaster 102V (40"), and which includes a press 
frame 14 coupled at one end, herein the right end, with 
a sheet feeder 16 from which sheets, herein designated 
18, are individually and sequentially fed into the press, 30 
and at the opposite end, with a sheet delivery stacker 20 
in which the finally printed sheets are collected and 
sucked. Interposed between the sheet feeder 16 and the 
sheet delivery stacker 20 are four substantially identical 
sheet printing stations 22, 24, 26 and 28 which can print 35 
different color inks onto the sheets as they are moved 
through the press 10. 

As illustrated, each of the printing stations 22, 24, 26 
and 28 is substantially identical and of conventional 
design, herein including a sheet-fed cylinder 30, a plate 40 
cylinder 32, a blanker cylinder 34 and an impression 
cylinder 36, with each of the fust three printing stations 
22, 24 and 26 having a transfer cylinder 38 disposed to 
withdraw the freshly printed sheets from the adjacent 
impression cylinder and transfer the freshly printed 45 
sheets to the next printing station via a transfer drum 40. 
The final printing station 28 herein is shown as equipped 
with a delivery cylinder 42 which functions to support 
the printed sheet 18 as it is moved from the final impres- 
sion cylinder 36 by a delivery conveyor system, gener- 50 
ally designated 44, to the sheet delivery stacker 20. 

The delivery conveyor system 44 as shown in FIG. 2 
is of conventional design and includes a pair of endless 
delivery gripper chains 46, only one of which is shown 
carrying at regular spaced locations along the chains, 55 
laterally disposed gripper bars 48 having gripper ele- 
ments 50 used to grip the leading edge of a sheet 18 after 
it leaves the tup between the delivery cylinder 42 and 
impression cylinder 36 of the last printing station 28. As 
the leading edge E of the sheet 18 is gripped by the 60 
gripper* 50, the delivery chains 46 pull the sheet away 
from the impression cylinder 36 and convey the freshly 
printed sheet to the sheet delivery stacker 20 where the 
grippers release the finally printed sheet 

The endless delivery chains 46 are driven in synchro- 65 
nous timed relation to the impression cylinder 36 by 
sprocket wheels 52 fixed adjacent the lateral ends of a 
delivery drive shaft 54 which has a mechanically geared 



coupling (not shown) to the press drive system. The 
delivery drive shaft 54 extends laterally between the 
sides of the press frame 14 adjacent the impression cyl- 
inder 36 of the last printing station 28, and is disposed to 
be parallel with the axis of the impression cylinder. In 
this instance, the delivery cylinder 42, which is con- 
structed to allow adjustments in diameter by suitable 
means, is attached to the delivery drive shaft 54 so that 
the delivery cylinder is also rotated in precise tuned 
relation with the impression cylinder. 

In this respect, it is important to note that when the 
freshly printed sheets 18 are conveyed away from the 
impression cylinder 36 of the final printing station 28 by 
the gripper 50 carried by the delivery chains 46, the wet 
inked surfaces of the sheets face the delivery drive shaft 
54 and the sheets must be supported such that the ink is 
not smeared as the sheets are transferred. Typically, 
such support is provided by skeleton wheels or cylin- 
ders mounted to the press delivery drive shaft 54, or as 
is now more commonly used, net equipped delivery 
cylinders marketed by Printing Research, Inc. of Dal- 
las, Tex. under its registered trademark SUPERB LUE. 
That system, which is made and sold under license, is 
manufactured in accordance with and operates as de- 
scribed in U.S. Pat No. 4,402,267, issued Sep. 6, 1983, 
to Howard W, DeMoore, the disclosure of which is 
incorporated herein by this reference. 

More recently, vacuum transfer apparatus of the type 
disclosed in co-pending application Ser. No. 
07/630,308, filed Dec. 18, 1990, entitled "Vacuum 
Transfer Apparatus for Sheet-Fed Printing Presses'*, 
which is also incorporated herein by reference, has been 
used. The vacuum transfer apparatus disclosed in that 
application can be used in place of delivery cylinders or 
skeleton wheels to pull the imprinted side of the sheet 
away from the delivery drive shaft 54 so that the wet 
ink surface of the sheets do not come into contact with 
any press apparatus. 

In accordance with the present invention, the in-line 
doctor blade coating apparatus 10 for applying the pro- 
tective or decorative coating or ink to the sheets 18 
enables the press 12 to be operated in the normal man- 
ner without the loss of the final printing station 28, and 
without requiring any substantial press modifications by 
employing the existing press delivery drive shaft 54 as 
the mounting location for the coating applicator roller. 
In presses having delivery systems such as skeleton 
wheels mounted on the delivery drive shaft 54 or a 
vacuum transfer apparatus as disclosed in the aforemen- 
tioned co-pending application Ser. No. 07/630,308, 
conversion to a coating operation can be quickly and 
easily achieved by mounting on the press delivery drive 
shaft in place of the skeleton wheels or in addition to the 
vacuum transfer apparatus, a suitable support cylinder 
capable of performing the combined function of a coat- 
ing applicator roller and a net '■"h*™-*** delivery cylin- 
der 42. By utilizing the delivery cylinder 42 mounted on 
the delivery drive shaft 54 to also act as a coating appli- 
cator roller, protective coating will be applied to the 
printed sheet 18 in precise timed registration, and will 
permit the press to be operated with its full range of 
printing stations. 

Toward these ends, the coating apparatus 10 of the 
present invention includes a relatively simple, positive 
acting and economical doctor blade coating unit, gener- 
ally designated 60, mounted to the press frame 14 down- 
stream of the delivery drive shaft 54 and positioned to 
apply liquid coating material to the support surface of a 
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delivery cylinder 42 mounted on the delivery drive head 98 having a generally C-shaped cross-section with 
shaft As can best be seen in FIGS. 2, 3 and 4, the doctor an opening 100 extending longitudinally along one side 
blade coating unit 60 herein comprises a pair of side facing the pickup roller 68 The reservoir 66 is supplied 

frames 62, only one of which is shown, it being under- with liquid material or ink from a supply drum 102 
stood that the other side frame is substantially the same S disposed in a remote location within or near the press 
as that of the side frame illustrated, attached to each side 12. Preferably, the doctor blade bead 98 is removably 
of the press frame 14. Pivotally mounted to one end of attached to the brackets 64, herein by bolts 104 having 

each of the side frames 62 is a support bracket 64 carry- enlarged, knurled heads 106, and which can be threaded 

ing one end of a liquid material reservoir 66 and cooper- through slots 108 formed in the brackets to clamp the 

aung liquid material pickup roller 68 each disposed to 10 reservoir in place on the brackets, 

extend laterally across the press 12 parallel with the To insure that an adequate supply of liquid coating 

delivery drive shaft 54. The coating unit 60 is mounted material is always present within the reservoir 66 and to 

between the upper and lower runs of the delivery chains prevent coagulation and clogging of the doctor blades 

46 downstream of the delivery drive shaft 54, and posi- 94 and 96 by the liquid coating material or ink, the 

tioned so that the outer peripheral surface 70 of the 15 coating material or ink is circulated through the reser- 

pickup roller 68 can be engaged with the support sur- voir by two pumps 110 and 112 is shown in FIG. 5. 

face of a delivery cylinder 42 mounted on the delivery Pump 110 draws the liquid material L from the supply 

drive shaft drum 102 via a supply line 114 and discharges it into a 

As best seen in FIGS. 2 and 3, the support bracket 64 bottom region of the reservoir 66 through a delivery 

is pivotally attached to the end of the side frame 62 by 20 port 114P, and the other pump 112 acts to provide 

a shaft 72 disposed at the lower end portion of the suction to a pair of return lines 116A, 116B coupled 

bracket, and can be pivoted about the shaft by an exten- adjacent a top region of the reservoir through return 

sible cylinder 74, herein shown as a pneumatic cylinder, ports 316P, 116Q for withdrawing excess liquid coating 

one end 76 of which is secured such as by welding to the material or ink from the reservoir. By supplying the 

side frame, and the opposite end 78 of which is coupled 25 coating material or ink from the supply drum 102 at a 

through a pivot shaft 79 to the upper end portion of the greater rate than the rate of withdrawal of material by 

bracket By extending or retracting the cylinder 74, the the pickup roller 68, a substantially constant supply of 

extent of engagement of the pickup roller 68 against the coating material or ink will always be present within the 

surface of the applicator roller 42 can be controlled, and reservoir 66. The excess coating material or ink which 

the pickup roller can be completely disengaged from 30 rises above the liquid level of the return port R (FIG. 8) 

the applicator roller 42. is suctioned away by the suction return pump 112. 

The coating pickup roller 68, which is of conven* The general arrangement of the pickup roller 68, 

tional design and preferably one such as the Anilox doctor blades 94 and 96, and reservoir 66 is similar to 

rollers manufactured by A.R.C. International of Char- that disclosed in U.S. Pat No. 4,821,672 entitled "Doc- 

lone, N.C. and sold under the name "PRINTMAS- 35 tor Blade Assembly With Rotary End Seals and Inter- 

TER" having an engraved ceramic or chrome outer changeable Heads", the disclosure of which provides 

peripheral surface 70, is designed to pick up a predeter- details concerning the end seal structure and operation 

mined uniform thickness of liquid coating materia] or of a pickup roller and reservoir usable with the present 

ink from the reservoir 66, and then uniformly transfer invention. According to an important feature of the 

the coating material to the support surface of the appli- 40 present invention, however, the doctor blade reservoir 

cator roller 42. To effect rotation of the pickup roller 66 is not pressurized as taught by the prior art Instmri, 

68, a suitable motor 80, herein a hydraulic motor, is coating liquid or ink is supplied to the doctor blade- 

attached to one of the side frames 62 and coupled to a reservoir 66 by the suction flow produced by the pump 

suitable hydraulic fluid source (not shown) through 112. In this arrangement the suction pump 112 applies 

fittings 81A, 81B. Attached to the output of the motor 45 a vacuum or suction force in the reservoir winch draws 

80 is an output gear which is drivingly coupled through liquid material L from the supply through the supply 

a cluster gear 82 and a series of idler gears 83 each conduit 114 to the reservoir and draws excess liquid 

mounted on stub axles 84, to a drive gear 86 attached to material L from the doctor blade reservoir 66 through 

the end of a shaft 88 on which the pickup roller 68 is the return conduit 116 into the remote reservoir 102 at 

concentrically mounted. The shaft 88 of the pickup 50 a rate which is greater than the rate that liquid coating 

roller 68 is, in turn, journal ed at each end to the brackets material or ink is being supplied to the doctor blade 

64 through a releasable semicircular collar 90 attached reservoir through the supply conduit 114. Because the 

by bolts 92 to the bracket Herein, the axle of the tenni- suction return flow rate is greater than the supply flow 

nal idler gear, designated 83', also serves as the shaft 72 rate, a positive pressure condition within the doctor 

for pivotally mounting the support bracket 64 to the 55 blade reservoir is avoided, and a below atmospheric 

side frame 62 so that when the bracket is rotated about vacuum pressure level is provided, 

the shaft, the terminal idler gear remains engaged with Referring to FIG. 5, FIG. 6, FIG. 7 and FIG. 8, the 

the drive gear 86 of the pickup roller 68. liquid material is delivered into the lower region of the 

In this instance, as can best be seen in FIG. 4, the doctor blade reservoir 66, and is withdrawn from the 

pickup roller 68 has a peripheral surface portion 68P 60 doctor blade reservoir near an upper region of the 

which projects radially into the reservoir 66 containing chamber through the return conduits 116A, 116B. The 

the supply of coating material or ink. A pair of upper liquid level elevation of the return port is preferably 

and lower inclined doctor blades 94 and 96 attached to selected to provide for the accumulation of liquid coat- 

the doctor blade head 98 on shoulders 98 A, 98B engage ing material or ink in more than about half of the doctor 

the roller surface to doctor the excess liquid coating 65 blade chamber, thereby insuring that the engraved sur- 

material or ink picked up from the reservoir by the face of the pickup roller 68 will be thoroughly wetted 

engraved surface 70 of the roller. The reservoir cavity by the coating material or ink L as it turns through the 

66 herein is formed within an elongated doctor blade doctor blade chamber 66. The reservoir 66 is bounded 
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vertically by lower and upper doctor head shoulders ceives a continuous visual indication, of the vacuum/- 
98A, 98B. Accordingly, the return ports 116P, 116Q of suction conditioa within the doctor blade chamber 66. 
return lines 116A, 1I6B are located at a liquid level R According to another feature of the invention* the 
intermediate the limits established by the lower and vacuum/suction line 122 is coupled to a vacuum switch 
upper shoulders. Any excess liquid coating material or 5 132. The vacuum switch 132 has a conductive, movable 
ink which rises above the liquid level R of the return diaphragm 134 which moves into and out of electrical 
ports will be suctioned away by the pump 112. contact with switch electrodes 132A, 132B. That is, the 

It will be appreciated that the supply pump 110 is diaphragm 134 is pulled out of contacting engagement 
optional and that the suction circulation system can be with the switch electrodes 132A, 132B when the vacu- 
operated effectively with only the single suction pump 10 um/suction level in the doctor blade chamber 66 is 
112 as shown in FIG. 6. In the single pump configura- below a predetermined level. When the pressure level 
tion, it may be necessary to prime the supply conduit within the doctor blade chamber 66 rises above that 
114 to obtain satisfactory operation. The two pump preset level, for example in response to leakage of air 
arrangement as shown in FIG. 5 is preferred for those . through the end seals or around a worn doctor blade 94, 
installations in which the supply drum 102 is located at 15 the vacuum force within the vacuum chamber 132C of 
a distance that is too far from the press to achieve ade- the sensor switch also rises, thereby permitting the con- 
quate suction flow. The auxiliary supply pump 110 ductive switch element 134 to engage the switch elec- 
provides positive flow input to the doctor blade reser- trades 132A, 1328. 

voir at a fixed flow rate. The return suction pump 112 When switch closure occurs, electrical power is ap- 
has a faster suction flow rate than the supply flow rate. 20 plied to an audio transducer 136 from a power source 
Consequently, a positive pressure buildup in the doctor 138. Electrical current is conducted through the pneu- 
blade reservoir cannot occur. By utilizing two pumps as mane switch 132 to the audio transducer 136 through 
shown in FIG. 5, the liquid level within the doctor power conductors 140, 142. According to this arrange- 
blade chamber 66 can be closely controlled, without meat, the press operator will receive an audible alert as 
positive pressure buildup, thereby reducing leakage 25 soon as the suction/vacuum pressure in the doctor 
through the end seals. blade chamber rises above a safe operating level. 

Referring to FIG. 8, it will be appreciated that the thereby signaling wear failure of the doctor blades and- 
doctor blade chamber 66 is maintained at a pressure /or an impending failure of the end 
level below atmospheric by the suction action of the From the foregoing, it should be apparent that the 
return flow pump 112. The coating liquid L rises to the 30 coating apparatus 10 of the present invention provides a 
liquid level of the. return port R and is drawn off imme- highly reliable, effective and economical in-line appara- 
diately by the suction pump 112. Additionally, air tus for applying coating material to the freshly printed 
within the doctor blade chamber 66 is also evacuated, sheets 18 in a sheet-fed, offset rotary printing press 12 
thereby reducing the doctor blade chamber pressure to which allows the final printing station to continue to be 
a level below atmospheric. This negative pressure dif- 35 used as a print station, yet which does not require any 
ferential condition opposes leakage of coating liquid L substantial press modification or the addition of a sepa- 
through the end seals. Since the doctor blade chamber rate timed applicator roller. While a particular form of 
66 is not positively pressurized, the end seals are oper- the present invention has been illustrated and described, 
ated under favorable pressure differentia] conditions, it should be apparent that variations and modifications 
thereby extending their useful lifetime Moreover, the 40 therein can be made without departing from the spirit 
negative pressure differential doctor blade assembly and scope of the invention, 
will accommodate a pickup roller having a chipped What is claimed is: 

comer, which would leak under positive pressure con- 1. Coating apparatus for applying liquid material 
ditions, but does not leak because of the negative pres- from a supply drum to an applicator roller which is 
sure reservoir condition established by suction flow. 45 engagable in an operative position with a doctor blade 
It is useful for the press operator to have an advance head having an elongated reservoir for receiving liquid 
warning of an impending end seal failure. With advance material from the supply drum, said doctor blade head 
warning, the press operator can schedule repair and/or being adapted to extend in parallel with the applicator 
replacement of the doctor blades and the end seals at a roller in the operative position with a portion of the 
convenient time, for example between press runs or 50 peripheral surface of the applicator roller extending into 
before undertaking the next printing job. Apparatus for said reservoir for wetting contact with liquid material 
monitoring the suction/vacuum condition within the contained therein, characterized in that: 
doctor blade chamber 66 is provided by a pneumatic seal means are coupled to the doctor blade head for 
sensor circuit 120 as shown in FIG. 9. The pneumatic sealing engagement against the applicator roller in 

sensor circuit 120 includes a pneumatic sensor line 122 55 the operative position, whereby the doctor reser- 
which is coupled in fluid communication with the doc- voir is sealed with respect to atmospheric pressure; 

tor blade chamber 66 through a vacuum sensor bore 124 and, 

formed through the upper doctor bead shoulder 98B. circulation means are coupled to the doctor reservoir 
The vacuum s enso r line 122 is coupled to the sensor for inducing the flow of liquid material from said 

bore 124 by a threaded fitting 126. 60 supply drum into the doctor reservoir, for return- 

Continuous monitoring of the vacuum/suction condi- ing liquid material by suction flow from the doctor 

tion within the doctor blade chamber 66 is provided by reservoir to the supply drum, and for maintaining 

a vacuum gauge 128 which can be of any conventional the doctor reservoir at a pressure level below at- 

design, for example a Bourdon gauge which is cali- tnospheric pressure. 

orated for dry air and covers the range from about zero 65 2. Coating apparatus as defined in claim 1, said circu- 
to about rwenty torn. The vacuum gauge 128 is cou- labon means being characterized by 
pled into the sensor line 122 by a tee coupling 130. a supply conduit connecting the supply drum in flow 
According to this arrangement, the press operator re- communication with the doctor reservoir; 
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a return conduit connecting the doctor reservoir in 
flow communication with the supply drum; and, 

a first pump coupled in series flow relation with the 
return conduit for inducing suction flow of liquid 
material from the doctor reservoir through the 5 
return conduit into the supply drum. 

3. Coating apparatus as defined in claim 2, character- 
ized in that the return conduit is coupled in flow com- 
munication with the doctor reservoir at a first liquid 
level location and the supply conduit is coupled in flow 10 
communication with the doctor reservoir at a second 
liquid level location, the first liquid level location of the 
return conduit being higher in elevation than the second 
liquid level location of the supply conduit when the 
doctor blade head is in the operative position. 15 

4. Coating apparatus as defined in claim 1, said circu- 
lation means being characterized by: 

a second pump coupled in series flow relation with 
said supply conduit for pumping liquid material 
from the supply drum to the doctor reservoir. 20 

5. Coating apparatus as defined in claim 4, character- 
ized in that the suction return flow rate provided by said 
first pump is greater than the supply flow rate provided 
by said second pump. 

6. Coating apparatus as defined in claim 1, wherein 25 
the doctor blade head having first and second shoulders 
forming lower and upper liquid level boundaries for 
said reservoir, respectively, characterized in that said 
circulation means includes a return conduit coupled in 
flow communication with said reservoir at a liquid level 30 
location disposed intermediate the liquid level bound- 
aries established by said first and second shoulders. 

7. Coating apparatus as defined in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor 
reservoir for sensing air vacuum pressure within the 35 
doctor reservoir, and a vacuum gauge is coupled to the 
pneumatic conduit for providing a visual indication of 
air vacuum pressure in the doctor reservoir. 

8. Coating apparatus as defined in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor 40 
reservoir for sensing air vacuum pressure within the 
doctor reservoir, a vacuum responsive switch having 



switch electrodes is coupled to said pneumatic sensor 
conduit, and an audio transducer is electrically con- 
nected to the switch electrodes for making and breaking 
an electrical circuit from a power source to said audio 
transducer. 

9. Coating apparatus as defined in claim 1, character- 
ized in that means are coupled to the doctor reservoir 
for supplying and evacuating liquid material to and 
from the doctor reservoir at differential flow rates, 
respectively, whereby a lower chamber region of the 
doctor reservoir is maintained in a filled condition and 
an upper chamber region of the reservoir is maintained 
in an evacuated condition. 

10. Coating apparatus for applying liquid material 
from a supply drum to an applicator roller which is 
engagable in an operative position with a doctor blade 
head having an elongated reservoir for receiving liquid 
material from the supply drum, said doctor blade head 
being adapted to extend in parallel with the applicator 
roller in the operative position with a portion of the 
peripheral surface of the applicator roller extending into 
said reservoir for wetting contact with liquid material 
contained therein, and including doctor blade means 
attached to the doctor blade head for engagement 
against the peripheral surface of the applicator roller in 
the operative position, characterized in that: 

circulation means are coupled to the doctor reservoir 
for inducing the flow of liquid material from said 
supply drum into the doctor reservoir and for re- 
turning liquid material by suction flow from the 
doctor reservoir to the supply dram; and 

means are provided for mounting the coating appara- 
tus on the side frame of a printing press adjacent to 
a transfer delivery cylinder, a liquid material coat- 
ing blanket is secured to the transfer delivery cylin- 
der, and including means for extending the applica- 
tor roller into engagement with the coating blanket 
in the operative position and for retracting the 
applicator roller out of engagement with the coat- 
ing blanket in an idle position. 
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. Printing Research, inc 



"Mark-less" Super Blue* 



June 25, 1993 _ 



Mr. Bill Davis 
Williamson Printing 
PO Box 36622 
6700 Denton Drive 
Dallas TX 75235 

214-904-2100 (Phone) 



Dear Bill, 

It was a great pleasure meeting with you and Bob Emrick. We have enclosed product 
information and the following Super Blue proposal for installation on your: 

Package 1 A. Komori Lithrone, 6 color, 40 inch press 

B. Komori Uthrone, 6 color, 40 inch press 

C. OMCSA, 6 color, 40 inch press 

D. OMCSA, 5 color, 40 inch press 

• A Super Blue anti-marking system for installation at each of the wet transfers. 

Package 2 A, B, C & D presses as above 
A&B 

• A Super Blue anti-marking system for installation at the wet transfers. 

• A Super Blue BV BacVac Delivery Vacuum Transfer System for installation at the 
delivery transfer. 



• A Super Blue anti-marking system for installation at the wet transfers. 

Package 3 Komori Lithrone, 6 color, 40 inch press 

• A Super Blue PBC Plate/Blanket Coater for installation at the last printing unit. 

• A Super Blue CII Combination II 2KW Air Knives and Exhaust Infra-Red 
Drying System for installation, in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 

• A Super Blue Vent-A-Hood System for installation on the delivery. 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. CONFIDENTIAL 
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'Page 2 

Williamson Printing 
June 25, 1993 



Package 4 OMCSA, 2 color, 40 inch press 

• A Super Blue PBC Plate/Blanket Coater on printing units one and for 
installation at the last printing unit. 

• A Super Blue BV BacVac Delivery Vacuum Transfer System for installation 
between printing units and at the delivery transfer. 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units and in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 

• A Super Blue Vent-A-Hood System for installation on the delivery. 

Package 5 Komori Lithrone, 6 color, 40 inch press 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. 

Sincerely yours, 



John Bird 
Product Manager 

JB:nw 

Enclosure 

cc: Bob Emrick - Williamson Printing 
Steve Baker 





CONFIDENTIAL 



WO0 1084 



] 

i 
] 

1 



OTY 



i 
I 

1 

1 

- -J i 

I 

] 
J 



"nil 



. Printing Research, Inc. 

"Mork-iess" Super Blue* 



SUMMARY OF PROPOSAL 

for 

PACKAGE 1 



EQUIPMENT 



UNIT PRICE 



a komori Lr rmmNE 6 COI/)R. 40 INCH 
SUPER BLUE DOUBLE SIZE 
TRANSFER/DELIVERY KITS 



P. KOMORI T TTHRONE 6 rOTOR. 40 INCH 
SUPER BLUE DOUBLE SIZE 
TRANSFER/DELIVERY KITS 

r.OMCSA 6 POT OP- 40 INCH 
SUPER BLUE DOUBLE SIZE 
TRANSFER/DELIVERY KITS 



$ 1,100. 



1,100. 



1,100. 



n OMCSA SCOTnR.40INCH 
SUPER BLUE DOUBLE SIZE 

TRANSFER/DELIVERY KITS 1,100. 
TOTAL EQUIPMENT (FOB Factory) 

FREIGHT PREPAID AND ADDED TO INVOICE. INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



OTY PFrOMMENPf n SPARK PARTS 
1 NONE REQUIRED 



UNIT PRICE 



Williamson Printing 
June 25. 1993 



EXTENSION 



$6,600. 



6,600. 



8,800. 



6.600. 
$28,600. 



EXTENSION 



PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

CONFIDENTIAL 

NAME SUBJECT TO 

PROTECTIVE ORDER 

TITLE . 



SIGNATURE 
DATE 
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. Printing Research, Inc. 

"Mark-less" Super Blue* 



-j SB 093988 

I Williamson Printing 

1 June 25, 1993 



PROPOSAL 
SUPER BLUE ANTI-MARKING SYSTEM 

PACKAGE l 



OTY EQUIPMENT UNJT PRICE 

A. KOMORI U TfTRONE. 6 COLOR. 40 INCH 

6 Double Size Transfer/Delivery Kits @ $1,100. $ 6,600. 

R KOMORI IJ TBnRONE. 6 COLOR. 40 INCH 
6 Double Size Transfer/Delivery Kits @ $1,100. $6,600. 

| r, OMCSA. 6 COLOR. 40 INCH 

K 8 Double Size Transfer/Delivery Kits @ $1,100. $8,800. 

- V P. OMCSA. 5 COLOR. 40 INCH 

J m 6 Double Size Transfer/Delivery Kits @ $1 , 100. $ 6,600. 

3 C TRAINING AND INSTALLATION: $ 575. 

[» (PER MAN/PER DAY PLUS AIRFARE) 

n rH Training and installation prices are based on performing work between 6:00 am and 6:00 pm. 
1 Work scheduled to begin other than between those times or on weekends is subject to a premium 

charge above the quoted price for training and installation. 

^ CONFIDENTIAL 

J PAYMENT TERMS AND/OR SPECIAL NOTATIONS: PROTECTIVE ORDER 

30-day money back guarantee when training and installation is provided by Printing 
Research, Inc. 

-t Terms are 1/3 prior to shipment, balance due in two equal payments 30 and 60 days after 

J shipment with approved credit. Extended payment Program available to qualified 

participants offering below-market interest rate. 

J Prices and terms quoted above are valid for 60 days from the date of quotation. Pricing in this 

quote supersedes any previous quote you may have received. All prices are FOB Dallas, TX. 

• 1 We will be happy to proceed immediately upon receipt of your approval. W00 1086 

|J 10954 Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dot Fax 214-357-5847 



Super Blue "Wash-Free" Anti-Marking System 



FEATURES 



ADVANTAGES 



BENEFITS 



I 
1 
I 
I 
I 



Top grade machined aluminum 
delivery cylinder with frictionless 
cylinder surface to which is attached a 
movable ink and water repellant net 
covering preventing paper, water and 
ink from, contacting with cylinder 
surface 



O Virtually eliminates all marking 

Eliminates skeleton wheels and all 
associated systems, and 
adjustments Le. star bars, bird 
cage arrangements 

Skeleton wheel adjustments arc no 
longer necessary 
Avoids running oversized sheets 
for wheel placement 

Full cylinder gives better support 
to printed sheet 

Prevents re-stripping of jobs in 
order to have a place to run wheels 

Eliminates the need to run a wheel 
in the center of the sheet 
Press can be operated at maximum 
speeds 

More creative in layout (allows 
nesting), with no limitations 



Reduces paper waste and 
cost 

Full ink coverage even on 
coated stock . 



O Increased profitability and 
productivity 



Non-stop production with 
optimum profits 
O Expanded customer base 
with paper savings 



i 

i 

j 
i 

•j 



y 



& A frictionless base cover placed on 
transfer drums to which is attached a 
movable, ink and water repellant net 
covering preventing paper, water and 
ink from contacting with cylinder 
surface. 



O Virtually eliminates all marking 

O Reduces makeready 
O Eliminates all transfer drum 
washing 

O Aids in transfening difficult stock 
from unit to unit 



O Reduces paper waste and 
cost 

O Increased profitability 
and productivity 

O Increased print flexibility 



G Velcro mounting borders 



O Quick and simple net replacement 



O Minimized installation 



error 



"O "Wash-free" nets and maintenance free 
base covers j 



O Near perfect total maintenance free 
system 



O Increased productivity and 
profitability 



O Less than six month return on 
investment 



O Sales force can sell benefits of 
"Mark-less" printing 



O Excellent investment 
which yields more 
competitive pricing and 
expanded capabilities 



O Guaranteed to perform 



O 30 day money back guarantee 

O Endorsed by major press 
manufacturers 

O Over 100,000 cylinders sold 



O Risk free 



O Peace of mind 



O Complete training of staff by PRI 
professionals 

(Including complete Instructions) 
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O Knowledgeable operators at 
completion of installation and 
training 
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O Increased productivity due 
to responsive training 
program by PRI 
O Ability to produce saleable 
sheets immediately after 
training 
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"Mork-less" Super Blue* 



Willuunson Printing 
June 25, 1993 
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SUMMARY OF PROPOSAL 

for 

PACKAGE 2 



EQUIPMENT 



unit price EXTENSION 



A. KOMORI LITHRONE 6 COI .OR. 40 INCH 
SUPER BLUE BACVAC 

VACUUM DELIVERY SYSTEM (BV) $11,611. 
SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1,100. 

B. KOMORI ITTTTRONE 6 COT/IR. 40 INCH 
SUPER BLUE BACVAC 

VACUUM DELIVERY SYSTEM (BV) 11,611. 
SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1.100. 

C. OMCSA 6 COir>R. 40 INCH 
8 SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1.100. 

D. OMCSA S COLOR. 40 INC 
6 SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1.100. 

i 

TOTAL EQUIPMENT (FOB Factory) 

FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 

QTY RECOMMENDED SPARE PARTS VNTT PRICE 

1 NONE REQUIRED 
PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME . . 

TITLE 

SIGNATURE 

DATE . . 



$ 11,611. 
5,500. 

11,611. 
5,500. 

8,800. 

6.600. 
$49,622. 



EXTENSION 
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[ ^0 "Mark-less" Super Blue" 



PROPOSAL 
SUPER BLUE ANTI-MARKING SYSTEM 

PACKAGE 2 



SB 093988 
Williamson Printing 
June 25, 1993 



UNIT PRICE 
6 COLOR. 40 INCH 
@ $ 1,100. 

* COLOR.40 INCH 

) $ 1,100. 



OTY EQUIPMENT 

At KOMOW UTgRQlSl 
5 Double Size Transfer Kits 

B. KOMORI UTHRON1 

5 Double Size Transfer Kits Z 

C. OMCSA. 6 CO LOR. 40 INCH 

J 

8 Double Size Transfer Kits @ $ 1,100. 

P. OMCSA. S COLOR. 40 INCH 

6 Double Size Transfer Kits ® $ 1,000. 

TRAINING AND INSTALLATION: 

(PER MAN/PER DAY PLUS AIRFARE) 



Poults 



$5,500. 
$ 5,500. 
$ 8,800. 

$6,600. 

$ 575. 



Training and installation prices are based on performing work between 6:00 am and 6:00 pm. 
Work scheduled to begin other than between those times or on weekends is subject to a premium 
charge above the quoted price for training and installation. 

PAYMENT TERMS AND/OR SPECIAL NOTATIONS: 

30-day money back guarantee when training and installation is provided by Printing 
Research, Inc. 

Terms are 1/3 prior to shipment, balance due in two equal payments 30 and 60 days after 
shipment with approved credit. Extended payment Program available to qualified 
participants offering below-market interest rate. 

Prices and terms quoted above are valid for 60 days from the date of quotation. Pricing in this 
quote supersedes any previous quote you may have received. All prices are FOB Dallas, TX. 
We will be happy to proceed immediately upon receipt of your approval. 
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Super Blue "Wash-Free" Anti-Marking System 



FEATURES 


ADVANTAGES 


BENEFITS 


0 Top grade machined aluminum 
delivery cylinder with frictionless 
cylinder surface to which is attached a 
movable ink and water repellant net 
covering preventing paper, water and 
ink from contacting with cylinder 
surface 


O Virtually eliminates all marking 

0 Eliminates skeleton wheels and all 
associated systems, and 
adjustments Le. star ban, bird 
cage arrangements 

O Skeleton wheel adjustments are no 
longer necessary 

0 Avoids running oversized sheets 
for wheel placement 

0 Full cylinder gives better support , 
to printed sheet 

0 Prevents re- stripping of jobs in 
order to have a place to run wheels 

O Eliminates the need to run a wheel 
in the center of the sheet 

O Press can be operated at maximum 
speeds 

0 More creative in layout (allows 
nesting), with no limitations 


O Reduces paper waste and 
cost 

O Full ink coverage even on 
coated stock 

O Increased profitability and 
productivity 

O Non-stop production with 
optimum profits 

O Expanded customer base 
with paper savings 


CM A frictionless base cover placed on , 
If itransfer drums to which is attached a 

~ ■VwAironlA inl/ 1 wr4+AV it nail i nt fiAt 

niovaDic, lruv ana water repcuani net 
, rcovering preventing paper, water and 
rf ink from contacting with cylinder 
J" surface. 


O Virtually eliminates all marking 

0 Reduces makeready 
O Eliminates all transfer drum 
washing 

O Aids in transferring difficult stock 
from unit to unit 


O Reduces paper waste and 
cost 

O Increased profitability 
and productivity 

© Increased print flexibility 


© ; ;Velcro mounting borders 


O Quick and simple net replacement 


O Minimized installation 
error 


w : = w din- 1 rcc nets ana majjiienancc irec 
Mbase covers 


O M^ot T\t»r4*f*i total mainT^nanpp frf*^ 
w liCal pCilCWl lUloi UJolilLwllailL-w HCw 

system 


O TnrrM^ri nrnducrivitv and 
profitability 


O Less than six month return on 
investment 


0 Sales force can sell benefits of 
"Mark-less" printing 


O Excellent investment 
which yields more 
competitive pricing and 
expanded cimabilities 


O Guaranteed to perform 


O 30 day money back guarantee 

0 Endorsed by major press 
manufacturers 

0 Over 100,000 cylinders sold 


O Risk free 

O Peace of mind 


O Complete training of staff by PRI 
professionals 

(Including complete Instructions) 
CONFIDENTIAL 

CI !U IIW ' 1 1 t \ 


O Knowledgeable operators at 
completion of installation and 
training 

WO0 1090 


O Increased productivity due 

to responsive training 

program by PRI 
O Ability to produce saleable 

sheets immediately after 

training 
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. Printing Research, Inc. 

"Mork-lcss" Super Blue* 



BV 093988 
Williamson Fnnting 
June 25 , 1993 



PROPOSAL 
PACKAGE 2 

SUPER BLUE BACVAC DELIVERY VACUUM TRANSFER SYSTEM 
OH PRESS PRICE 

A. KOMORI LTTHRONTL 6 COLOR. 40 INCH 

1 BacVac Vacuum Delivery System $ 11,611. 

B. KOMORT LITHRONE. 6 COLOR. 40 INCH 

1 BacVac Vacuum Delivery System $ 11,611. 

PURPOSE 

• Optimized press speeds with minimal risk of 
marking varnish, water based or U.V. coatings. 

• Stop unnecessary delivery wheel makeready. 

• Eliminate starwheel and stop press adjustments. 

APPLICATION 

Paper, Card, Carton Board, Plastic, Foil 

CONFIGURATION 

A vacuum transfer system which eliminates marking completely for sheet fed 
presses. The press grippers pull the sheet, dry side against the BACVAC 
rollers, which are contoured to the original cylinder path. The vacuum holds 
the sheets against the rollers, ensuring that the printed and or coated side of the 
sheet does not come into contact with any surface whatsoever. 

CONFIDENTIAL 

, o , ^ SUBJECT TO 

Enclosures: Sales Terms protective order 

Features Table 
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FEATURES 


ADVANTAGES 


BENEFITS 


0 Vacuum Transfer System with 
firicrionless fire wheeling 
* roller support 


O Assures markfree printed or coated 
sheets at delivery transfer 

O Provides ability to print or coat 
any thickness or grain direction of 
stock. 

O Any stock adheres to vacuum 
transfer at full press speeds 

0 Decreases need to purchase special 
stock 

O Non-printed or non-coated side of 
sheet is held by vacuum to the 
contour of the Bac Vac rollers 

0 Printed or coated side of sheet 
does not make contact with any 
surface 

0 Fully automatic, maintenance free, 
no adjustments 

0 No special tools, no stop press 
adjustments, no delivery 
adjustments necessary 


O Optimized press speed assures 
higher productivity and 
profitability. 

O Creates total flexibility in choice 
of stock 

O Guaranteed quality of heavy ink 
coverage, varnished or coated 
work. 

O Reduced spoilage and over runs 

0 Provides added value to finished 
sheets 

0 Maximizes ink, varnish or coating 
1 applications without marking 

O Full coverage without scratching 
or marking. 

0 Eliminates make ready down time 
at delivery transfer increasing 
productivity and profitability 


O Energy efficient vacuum 
motor 

O Automatic on/off 


O Continuous controlled air flow 
0 No adjustments necessary 


0 Low cost energy consumption 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


0 Knowledgeable operators at 
completion of installation and 
training 


0 Increased productivity due to 
responsive training program by PRI 

0 Ability to produce saleable sheets 
immediately after training. 



WO0 1092 
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Printing Research, Inc. 

"Mark-less" Super Blue* 



OTY EQUIPMENT 
A 1 



■SUMMARY OF PROPOSAL 

for 

PACKAGE 3 
KOMORI LITHRONE 6/40 

UNIT PRICE 



SUPER BLUE PLATE $ 76,530. 

BLANKET COATER (PBC) 



B 1 SUPER BLUE COMBINATION n 2KW 30,770. 
AIR KNIVES EXHAUST IR DRYER (CII) 

C 1 SUPER BLUE THREE LAMP 87,806. 
'COLD' UV DRYING SYSTEM (CUV) 

D 1 SUPER BLUE VENT-A-HOOD 4,000. 
EXHAUST SYSTEM (VH) 

E 1 SUPER BLUE HIGH VELOCITY 39,992. 
HOT AIR DRYING SYSTEM (HV) 

TOTAL EQUIPMENT (FOB Factory) 

FREIGHT PREPAID AND ADDED TO INVOICE. INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



B 
C 



QJX RECOMMEND ED SPARE PARTS 

1 SPARE APPLICATOR ROLL (per inch) 

1 SPARE METERING ROLL (per inch) 

1 SPARE BOX OF LAMPS (10 per box) 

3 SPARE U.V. LAMPS 

2 FILTER TUBES 

3 DEIONIZING RESIN CARTRIDGES 



70. 
45. 

104. 

338. 
587. 
50. 



Williamson Printing 
June 25, 1993 



EXTENSION 
$ 76,530. 

30,770. 

87,806. 

4,000. 

39.992. 



$239,098. 



UNIT PRICE EXTENSION 



D/E NONE REQUIRED 

TOTAL RECOMMENDED SPARE PARTS 
PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME 

TITLE 

DATE 



$ 2,800. 
1,800. 

1,040. 

1,014. 
1,174. 
150. 



$ 7,978. 



CONFIDENTIAL 

SUBJECT TO 
PROTECTIVE O RDER 
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_Qi Printing Research, Inc. 

f "Mark-less" Super Blue* 



PBC 093988 
Williamson Printing 
June 25, 1993 



PROPOSAL 

PACKAGE 3 

SUPER BLUE PBC PLATE AND BLANKET COATER 

PRESS COLOR/SIZE PfrlCE 

KOMORI LITHRONE 6/40 $ 76,530. 

RECOMMENDED SPARE PARTS: 

Spare Rolls: Applicator (per inch) $ 70. 

Metering (per inch) $ 45. 

Spare Pump Stand: If intention is to run both aqueous and UV $ 4,000. 

PURPOSE 

Application of aqueous or UV coatings to either the plate or blanket cylinder of a press unit, for 
spot or area coating with exceptional uniformity, clean edges and precise registration. 

APPLICATION 

Paper, Card, Carton Board, Corrugated, Plastic, Foil 
CONFIGURATION 

Speed control is maintained via throttling valves mounted on the control cabinet. Start/stop 
controls are interlocked with press controls to suit. All rolls are variable speed and are 
ramped to match the selected percentage of surface speed. Applicator roll normally drives 
slower than plate or blanket surface speed, while metering roll and pick up or pan roll are 
always less than the applicator. The applicator roll automatically follows the direction of 
the plate or blanket. / 

The metering and applicator rollers are rubber, while the pick up roll is chromed 
microfinished. The metering roll has left and right hand adjustments for on-off contact with 
pick-up roll and independent manual screw adjustments to set profile. Each roll has vernier 
indicators for gap adjustment. A stainless steel coater pan is designed for recirculation of 
coating via a diaphragm pump with a large diameter hose used to return the coating to a 55 
gallon drum. The diaphragm pump is plumbed and is installed on a stainless steel coating 
drum cover incorporating a hinged plexiglass viewing window and an adjustable, audible, 
and visual warning system. „^ 

Enclosures: Sales Terms pro ^ctwegrd W00 1094 
Features Table * 
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Super Blue PBC Plate Blanket Coater 




ADVANTAGES 



O Fully retractable Spot 
Plate or Blanket coating 



O Ability to spot or overall coat 

O In-line coating flexibility without 

dedicating the last printing unit to coating 



O Maximum utilization of printing 
units 



O Application of coating 
from plate cylinder 



O Elimination of lengthy downtime due to 
registering coating to image 

Negates need to cut blankets while press 
down 

Sharp clean, crisp image definition 

O Water-based coating can replace and 
surpass press varnish 

Coatings have higher scuff resistance 
than press varnish and ait non-yellowing 



O Fast makeready since overall coating 
directly applied from blanket cylinder 

O Heavy overall coating film weights 
easily applied 

O Functional coatings such as 

remoistenable gum and blister pack 
coatings easily applied 



O Simple precise register control 

O Increased productivity and 
profitability 

O Insurmountable quality 

O Value added to printed sheets 

O Increased product durability and 
cosmetic quality 



O Application of coating 
from blanket cylinder 



Increased productivity and 
profitability 

Optimizing gloss and physical 
properties 

Added value to printed work 
and increased product range 
capabilities 



O Sheer application of 
coatings 



O Uniform thickness of coating from the 
plate cylinder 

O Minimis slinging or misting of coatings 

O Allows the widest range of viscosities to 
be used 

O Water based coatings will stay open 
indefinitely on coater while circulating 



O The best coating lay 

characteristics for optimized 
added value 

O Prevents costly cleanups 

O Optimizes gloss and physical 
properties 

O Minimizes downtime through 
wash-ups, operators can 
concentrate on press operation 
creating higher productivity 



O Coating pump stand 
with run dry protection 



O Visual and audible warning of low 
coating level in barrel 



O Knowledgeable operators at completion 
of installation and training 

O Recommendation of all production 
consumables available for stan-up. 



O Complete operator awareness 
alen and non-stop production 



O Increased productivity due to 
responsive training program by 
PRI 

O Ability to produce saleable 
sheets immediately after training 

CONFIDENTIAL 

Dn SUBJECT TO 



O Complete training of 
staff by PRI 
professionals 

(Including complete 
Operator's and 
Pre -Installation Manuals) 
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. Printing Research, Inc. 

"Mark -less" Super Blue* 



OT 093988 
Willitmsoo Printing 
June 25, 1993 



PROPOSAL 

PACKAGE 3 

SUPER BLUE COMBINATION U 2KW AIR KNIVES/EXHAUST IR DRYER 



PRESS COLOR/SIZE MAX K^V OVTEUT EBICE 

KOMORI LITHRONE 6/40 48 $ 30,770. 



RECOMMENDED SPARE PARTS: 

2KW Lamps (10 lamps per box) $ 1 ,040. 

PURPOSE 

Accelerates the drying of inks, reduces the need for spray powder, 
dries aqueous coatings on paper, card, corrugated and carton board. 

CONFIGURATION 

The unique Super Blue Combination II infra-red dryer is installed in the delivery of 
the press with 18 inch 2KW short wave infra-red lamps.The dryer is linked to 
impression of the press and automatically switches lamps off when the press is off 
impression and automatically switches lamps on when the press is on impression. The 
lamp ends are cooled with air which is ducted through airknives built into the dryer 
and a separate airknife is also supplied to drive moisture off the sheet surface. A 
separately supplied exhaust system ensures no build up of moisture within the drying 
area of the press. A water cooled reflector pan with a closed loop heat exchanger 
further protects the press and printed work. Standard control system including 
diagnostics and thermometer is supplied as a press mounting module. 



Enclosures: Sales Terms 

Features Table 



CONFIDENTIAL 
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Super Blue Combination II Air Knives/Exhaust Infra-Red Dryer 



FEATURES 


ADVANTAGES 


BENEFITS 


0 Combination of air knives/ 
exhaust and shortwave infra-red 


O Assures accelerated drying of ink 

O Minimizes spray powder 
consumption 

O Assures drying of water based 
coatings 

0 Most effective in driving moisture 
out of ink and coating 

0 High scrubbing action of air knives 
makes removal of moisture laden air 
easily achievable 

O Will not dry out stock, will not 
shrink sheet, will not cause loss of 
register for 2nd pass or post press 
operations 


O Increases productivity and 
profitability 

O Assures highest quality levels 
for value added 


O Unique 18 inch 2kw short 
wave infra-red lamps 

0 Lamp life rated at 5000 hours 
and are individually replaceable 


O Desired stack temperatures easily 
achieved on any stock at full press 
speeds 

O 25% more energy output and 50% 
more dwell time than any other dryer 

O Instantaneous on/off response - less 
than 1 second 

O Longer life, less maintenance 


0 Highest possible productivity 

0 Improve lay characteristics 

of coatings 
O Maximum energy efficiency 

O Optimizes energy efficiency 

O Improved safety. Minimal 
chance of fire if sheet 
touches lamps 

O Cost effective, economical 


0 Water cooled (closed loop) 
reflector plate 


0 Prevents heat build-up of delivery pan 
O No special plumbing needed 


0 Assures controllable stack 
temperature for greater 
efficiency. 

O Prevents damage to press 
mechanisms. 

O Prevents metal fatigue 


0 Complete training of staff by 
PRI professionals 

(Including compete Operator's 
and Pre-Installation Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 


O Increased productivity due to 
responsive training program 
by PRI 

0 Ability to produce saleable 
sheets immediately after 
training 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 
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Printing Research, Inc. 

"Mork-lesi" Super Blue* 



PROPOSAL 
PACKAGE 3 



CUV 093988 
Williamson Printing 
June 25. 1993 



SUPER BLUE 'COLD' UV DRYING SYSTEM 
press color/size LAMES RATING 

"1 KOMORI LITHRONE 6 / 40 3 300 watt/inch 



PRICE 
$ 87,806. 



1 
1 

I 

I 

i 
J 

3 

J 
J 

.i 

y 



RECOMMENDED SPARE PARTS: 

UV Lamps (each) $338. 
Filter Tubes (each) $587. 
Deionizing Resin Cartridge (each) $ 50. 

PURPOSE 

Curing (drying) UV inks, varnishes or coating on sheet or web fed presses. 

APPLICATION 
Paper, Card, Carton Board, Corrugated, Plastic, Foil 
CONFIGURATION 

Curing heads are linked to impression of press and automatically switch to standby mode when 
press is off impression for five minutes. If no further action is taken, then lamps automatically 
turn off; if the press is put back into impression, the lamps automatically return to full power. 

Standard Control Unit contains all necessary switchgear and controls to provide individual lamp 
selection, full and reduced individual power switching, elapsed life meters, lamp indicators and 
emergency stop button. 

Main power transformer, capacitor banks and closed loop exchanger plant are supplied as floor 
standing modules. Full safety interlock circuits are fitted throughout. Ozone and heat 
extraction from the press are not normally required. 

PROTECTIVE ORDER 



Enclosures: 



Sales Terms 
Features Table 
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SUPER BLUE 'COLD' UV DRYING SYSTEM 


FEATURES 


ADVANTAGES 


BENEFITS 


O Quartz Filter Tubes canying 
deionized distilled water 


O Allows 98-99% of the UV to pass 
through 

O Filters most of the unwanted heat 
O Ensures low stack temperatures 


O Maximizes curing efficiency 
which results in full production 
press speeds 

O Minimizes risk of fire and 
resultant downtime 

O Eliminates risk of distortion of 
heat sensitive stock 


0 Closed Loop Deionizing 
chilled water system 


O Allows complete temperature 
control of water recirculation 
system 


O No costly losses of heating or 
cooling energy from the plant 


0 Low Volume Compressed Air 
Lamp Cooling 


0 Ensures minimal ozone production 

0 Ensures lamp running 
temperatures are precise 


O Creates a safe work place 
environment meeting all OSHA 
and EPA standards 

O Assures optimum efficiency level 
of UV output 


; P Heat Exhaust System (HES) 

installed between printing 
, s units 


0 Reduces heat build-up created by 
chemical reaction of inks 

O Reduces tack levels of ink 

0 Prevents heat build-up between 
printing units 


O Eliminates expensive downtime 
caused by ink piling on the 
blankets 

O Decreases risk of hickies and the 
cost of downtime to remove 
hickies on work and turn 

O Protects press functions and 
operators 


Water cooled UV lamp head 
and delivery reflector pan 


0 Absorbs most of the unwanted heat 

O Prevents heat build-up of delivery 
stack 


0 Prevents risk of press damage 

0 Eliminates risk of stock distortion 
in stack 

O Decreases risk of waste sheets 
caused by offsetting of C2S stock 
when printed or coated first side 


w v^ompieie i raining ui sum oy 
PRI professionals 

(Including complete 
Operator's and Pre-Installation 
Manuals) 


W XUivWlvUKvAUiW vUvlALUld At 

completion of installation and 
training 


O Increased nroductivitv due to 
responsive training program by 
PRI 

O Ability to produce saleable sheets 
immediately after training 



confidential" - 
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Printing Research, Inc. 

"Mark-less" Super Blue" 

VH 093988 
Williamson Printing 
June 25, 1993 



PROPOSAL 

PACKAGE 3 



SUPER BLUE VENT-A HOOD EXHAUST SYSTEM 



PRESS fOLOR/SIZE 
KOMORI LITHRONE 6/40 



PURPOSE 

To be installed on the delivery of the press to exhaust moisture laden air, lowering 
the humidity within the delivery area. Reduces the need for spray powder 
increasing the efficiency of the existing dryer. 



FEATURES 

This specially designed exhaust system utilizes a high output fan with variable 
power speed control at the delivery of your press. The Vent-A-Hood exhaust 
helps minimize the build up of moisture within the drying area of the press. 

BENEFITS 

• Enhances the capabilities of your current dryer. 

• Help remove excess spray powder. 

• Minimizes unpleasant odors at the delivery. 

• Reduces the need for spray powder. 



mATING/DRYING PRICE 
PBC/CH $ 4,000. 



CONFIDENTIAL 

SUBJECT TO 
PROTECTIVE ORDER 
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Features Table 
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Printing Research, Inc. 

"Mork-less" Super Blue' 



HV 093988 
Williamson Printing 
June 25, 1993 



PROPOSAL 
PACKAGE 3 

SUPER BLUE HV" HIGH VELOCITY HOT AIR DRYING SYSTEM 



PRESS COLOR/SIZE 
KOMORI LITHRONE 6 / 40 



MAX 
KW OUTPUT 

42 

Per Cabinet 



MAXIMUM CFM/ 
WFAT OUTFIT 

650/250°F 
Per Cabinet 



PRJ CE 

$ 39,992. 
Per Cabinet 



One HV cabinet feeding air knives and exhaust between printing units 1/2, 2/3, 5/6 

PURPOSE 

, , , | 

• Allow work and turn and post processing in minutes, not hours. 

• Flashing off solvent and water in conventional inks between printing units. 
r Minimize if not eliminate spray powder, when coating. 

• Minimizing gloss back or dry back when coating. 

• Enhancing drying of inks. 

• Improving coating lay. 

• Drying aqueous coatings between printing units prior to spot coating. 

• Improving paper stability. 

APPLICATION 

Paper, Card, Carton Board, Corrugated 
CONFIGURATION 

• Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 

• HV cabinet contains switch gear and control components. 

• Controls are interlocked with printing impression and emergency stop which turns dyers 
on and off. 

• Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 

, CONFIDENTIAL 

SUBJECT TO^ £R 
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Features Table 
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Super Blue HVL High Velocity Hot Air Drying System 



FEATURES" 


ADVANTAGES 


BENEFITS 


0 High velocity hot air knives 

I © Air knife exhaust system 


O Scrubs volatiles such as water and 
alcohol from paper surface and ink 
film prior to coating 

0 Reduces drying time of ink under 
coating 

O Minimizes if not eliminates spray 
powder when coating 

0 Provides ability to print and coat 
full loads at optimum press speeds 

0 Increases temperature of stock 
which reduces viscosity of coating 
on contact 

O Dries water based coating at 
various positions on the press 

O Ink applied by previous unit is set 

O Removes volatiles from press and 
production area 


O Increases gloss levels of coatings 
by minimizing dry back 

0 Minimizes downtime by allowing 
faster commencement of work and 
turn and post press operations 

O Increased productivity due to less 
press maintenance 

0 Dramatically increases productivity 
and profitability 

O Optimizes gloss levels 

O Allows for coating application with 
near perfect lay characteristics 

O Increases variety of saleable 
product 

O Improved dot definition 

O Better ink trapping 

O Helps prevent gas ghosting 

O Decreases drying or setting time 

O Protects press functions and 
operators 


[ 0 Time delay on air knife and 
0 exhaust knife shut-off 


O Interstarion areas are completely 
heat evacuated when press is 
stopped 


O Comfortable operator makeready 
and wash-up environment 

O Comprehensive press protection 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


0 Knowledgeable operators at 
completion of installation and 
training 


0 Increased productivity due to 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training 

CONFTDF>JT? A ] 
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Printing Research, Inc. 

"Mork-less" Super Blue* 



SUMMARY OF PROPOSAL 

for 

PACKAGE 4 
OMCSA 2/40 



Oil EQUIPMENT 
A 2 



UNIT PRICE 
$ 76,530. 

12,586. 

39,992. 

87,806. 

4,000. 



SUPER BLUE PLATE 
BLANKET COATER (PBC) 



B 1 SUPER BLUE BACV AC 

VACUUM DELIVERY SYSTEM (BV) 

C 1 SUPER BLUE HIGH VELOCITY 
HOT AIR DRYING SYSTEM (HV) 

D 1 SUPER BLUE THREE LAMP 

'COLD' UV DRYING SYSTEM (CUV) 

E 1 SUPER BLUE VENT-A-HOOD 
EXHAUST SYSTEM (VH) 

TOTAL EQUIPMENT (FOB Factory) 



FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 

QIX RECQM MENPEP S PAR E PARTS UNIT PRICE 

A 1 SPARE APPLICATOR ROLL (per inch) 70. 

1 SPARE METERING ROLL (per inch) 45. 

B/C/E NONE REQUIRED 

D 3 SPARE U.V. LAMPS 338. 

2 FILTER TUBES 587. 

3 DEIONIZING RESIN CARTRIDGES 50. 

TOTAL RECOMMENDED SPARE PARTS 



Williamson Printing 
June 28, 1993 



E XT ENSION 
$153,060. 

12,586. 

39,992. 

87,806. 

4.000. 

$297,444. 

EX TENS ION 

$ 2,800. 
1,800. 



1,014. 
1,174. 
L5£L 

$ 6,938. 



PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

CONFIDENTIAL 

— SUBJECT TO 

PROTECTIVE ORDER 



NAME 
TITLE 
SIGNATURE 
DATE 
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Printing Research, Inc. 

"Mark- less" Super Blue* 



PBC 093988 
Willitmson Printing 
June 25, 1993 



PROPOSAL 
PAC KAGE 4 

SUPER BLUE PBC PLATE AND BLANKET COATER 

PRESS COLOR/SIZE PRICE 

OMCSA 2/40 $ 76,530. (each) 

One on printing unit one and one on printing unit two 

RECOMMENDED SPARE PARTS: 

Spare Rolls: Applicator (per inch) $ 70. 

Metering (per inch) $ 45. 

Spare Pump Stand: If intention is to run both aqueous and UV $4,000. 

PURPOSE 

Application of aqueous or UV coatings to either the plate or blanket cylinder of a press unit, for 
spot or area coating with exceptional uniformity, clean edges and precise registration. 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



APPLICATION 

Paper, Card, Carton Board, Corrugated, Plastic, Foil 

CONFIGURATION W00 1 1 05 



Speed control is maintained via throttling valves mounted on the control cabinet. Start/stop 
controls are interlocked with press controls to suit. All rolls are variable speed and are 
ramped to match the selected percentage of surface speed. Applicator roll normally drives 
slower than plate or blanket surface speed, while metering roll and pick up or pan roll are 
always less than the applicator. The applicator roll automatically follows the direction of 
the plate or blanket. 

The metering and applicator rollers are rubber, while the pick up roll is chromed 
microfmished. The metering roll has left and right hand adjustments for on-off contact with 
pick-up roll and independent manual screw adjustments to set profile. Each roll has vernier 
indicators for gap adjustment. A stainless steel coater pan is designed for recirculation of 
coating via a diaphragm pump with a large diameter hose used to return the coating to a 55 
gallon drum. The diaphragm pump is plumbed and is installed on a stainless steel coating 
drum cover incorporating a hinged plexiglass viewing window and an adjustable, audible, 
and visual warning system. 
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Super Blue PBC Plate Blanket Coater 



FEATURES 


ADVANTAGES 


BENEFITS 


O Fully retractable Spot 
Plate or Blanket coating 


O Ability to spot or overall coat 

O In-line coating flexibility without 

dedicating the last printing unit to coating 


0 Maximum utilization of printing 
units 


O Application of coating 
from plate cylinder 


O Elimination of lengthy downtime due to 
registering coating to image 

O Negates need to cut blankets while press 
down 

0 Sharp clean, crisp image definition 

O Water-based coating can replace and 
surpass press varnish 

0 Coatings have higher scuff resistance 
than press varnish and are non-yellowing 


O Simple precise register control 

O Increased productivity and 
profitability 

0 Insurmountable quality 

O Value added to printed sheets 

0 Increased product durability and 
cosmetic quality 


O Application of coating 
from blanket cylinder 


O Fast makeready since overall coating 
directly applied from blanket cylinder 

0 Heavy overall coating film weights 
easily applied 

0 Functional coatings such as 

iemoistenable gum and blister pack 
coatings easily applied 


O Increased productivity and 
profitability 

O Optimizing gloss and physical 
properties 

O Added value to printed work 
and increased product range 
capabilities 


O Sheer application of 
coatings 


O Uniform thickness of coating from the 
plate cylinder 

O Minimizes slinging or misting of coatings 

0 Allows the widest range of viscosities to 
be used 

0 Water based coatings will stay open 
indefinitely on coater while circulating 


O The best coating lay 

characteristics for optimized 
added value 

0 Prevents costly cleanups 

0 Optimizes gloss and physical 
properties 

0 Minimizes downtime through 
wash-ups, operators can 
concentrate on press operation 
creating higher productivity 


O Coating pump stand 
with run dry protection 


O Visual and audible warning of low 
coating level in barrel 


O Complete operator awareness 
alert and non-stop production 


0 Complete training of 
staff by PRI 
professionals 

(Including complete 
Operator's and 
Prt-Installation Manuals) 


O Knowledgeable operators at completion 
of installation and training 

O Recommendation of all production 
consumables available for start-up. 


O Increased productivity due to 
responsive training program by 
PRI 

0 Ability to produce saleable 
sheets immediately after training 
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Printing Research, inc. 

"Mark-less" Super Blue* 



BV 093988 
Williamson Printing 
June 25. 1993 



PROPOSAL 
PACKAGE 4 

SUPER BLUE BACVAC DELIVERY VACUUM TRANSFER SYSTEM 



PRESS COLOR/SIZE EBICE 

OMCSA 2/40 $ 12,586. 

PURPOSE 



• Optimized press speeds with minimal risk of 
marking varnish, water based or U.V. coatings. 

• Stop unnecessary delivery wheel makeready. 

• Eliminate starwheel and stop press adjustments. 



APPLICATION 

Paper, Card, Carton Board, Plastic, Foil 



CONFIGURATION 

A vacuum transfer system which eliminates marking completely for sheet fed 
presses. The press grippers pull the sheet, dry side against the BACVAC 
rollers, which are contoured to the original cylinder path. The vacuum holds 
the sheets against the rollers, ensuring that the printed and or coated side of the 
sheet does not come into contact with any surface whatsoever. 

CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 
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Features Table 
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Super Blue BacVac 


FEATURES 


ADVANTAGES 


BENEFITS 


O Vacuum Transfer System with 
Motionless free wheeling 
roller support 


O Assures markfrce printed or coated 
sheets at delivery transfer 

O Provides ability to print or coat 
any thickness or grain direction of 
stock. 

O Any stock adheres to vacuum 
transfer at full press speeds 

O Decreases need to purchase special 
stock 

0 Non-printed or non-coated side of 
sheet is held by vacuum to the 
contour of the BacVac rollers 

0 Printed or coated side of sheet 
does not make contact with any 
surface 

O Fully automatic, maintenance free, 
no adjustments 

O No special tools, no stop press 
adjustments, no delivery 
adjustments necessary 


O Optimized press speed assures 
higher productivity and 
profitability. 

O Creates total flexibility in choice 
of stock 

0 Guaranteed quality of heavy ink 
, coverage, varnished or coated 
work. 

0 Reduced spoilage and over runs 

O Provides added value to finished 
sheets 

0 Maximizes ink, varnish or coating 
applications without marking 

0 Full coverage without scratching 
or marking. 

0 Eliminates make ready down time 
at delivery transfer increasing 
productivity and profitability 


O Energy efficient vacuum 
motor 

O Automatic on/off 


O Continuous controlled air flow 
0 No adjustments necessary 


0 Low cost energy consumption 


0 Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


0 Knowledgeable operators at 
completion of installation and 
training 


0 Increased productivity due to 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training. 

CONFTDFNTIAI 
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"Mork-less" Super Blue* 



HV 093988 
Williamson Printing 
June 25, 1993 



PROPOSAL 

PACKAGE 4 

SUPER BLUE HV™ HIGH VELOCITY HOT AIR DRYING SYSTEM 



PRESS 
OMCSA 



COLOR/SEE 
2/40 



MAX 

KW OUTPUT 

42 

Per Cabinet 



MAXIMUM CFM/ 
RFAT OUTPUT 

650/250°F 
Per Cabinet 



PRI CE 

$ 39,992. 
Per Cabinet 



One HV cabinet feeding air knives and exhaust between printing units 1/2, delivery 



PURPOSE 



• Allow work and turn and post processing in minutes, not hours. 

• Flashing off solvent and water in conventional inks between printing units. 

• Minimize if not eliminate spray powder, when coating. 

• Minimizing gloss back or dry back when coating. 

• Enhancing drying of inks. 

• Improving coating lay. 

• Drying aqueous coatings between printing units prior to spot coating. 

• Improving paper stability. 

APPLICATION 



Paper, Card, Carton Board, Corrugated 



CONFIGURATION 



• Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 

• HV cabinet contains switch gear and control components. 

• Controls are interlocked with printing impression and emergency stop which turns dyers 
on and off. 

• Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 
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Super Blue HVL High Velocity Hot Air Drying System 



FEATURES" 


ADVANTAGES 


BENEFITS 


0 High velocity hot air knives 
: O Air knife exhaust system 


O Scrubs volatiles such as water and 
alcohol from paper surface and ink 
film prior to coating 

O Reduces drying time of ink under 
coating 

0 Minimizes if not eliminates spray 
powder when coating 

6 Provides ability to print and coat 
full loads at optimum press speeds 

O Increases temperature of stock 
which reduces viscosity of coating 
on contact 

O Dries water based coating at 
various positions on the press 

O ink applied by previous unit is set 

O Removes volatiles from press and 
production area 


O Increases gloss levels of coatings 
by minimizing dry back 

O Minimizes downtime by allowing 
faster commencement of work and 
turn and post press operations 

O Increased productivity due to less 
press maintenance 

0 Dramatically increases productivity 
and profitability 

O Optimizes gloss levels 

0 Allows for coating application with 
near perfect lay characteristics 

0 Increases variety of saleable 
product 

O Improved dot definition 

O Better ink trapping 

O Helps prevent gas ghosting 

O Decreases drying or setting time 

0 Protects press functions and 
operators 


1- O Time delay on air knife and 
exhaust knife shut-off 


O Interstation areas are completely 
heat evacuated when press is 
stopped 


0 Comfortable operator makeready 
and wash-up environment 

O Comprehensive press protection 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Prc-Installation Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 

CONFIDENTIAL 


O Increased productivity due to 
responsive training program by PRI 

0 Ability to produce saleable sheets 
immediately after training 
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Oi Printing Research, Inc. 

I ^^P| "Mork-less" Super Blue* 



CUV 093988 
Williamson Printing 
June 25. 1993 



PROPOSAL 
PACKAGE 4 

SUPER BLUE 'COLD' UV DRYING SYSTEM 

EEESS color/size LAMES RATJMG ZBKE 

OMSCA 2/40 3 300 watt/inch $87,806. 



RECOMMENDED SPARE PARTS: 



1 

* UV Lamps (each) $338. 

1C1- Filter Tubes (each) $587. 

v-= Deionizing Resin Cartridge (each) $ 50. 



PURPOSE 

Curing (drying) UV inks, varnishes or coating on sheet or web fed presses. 

APPLICATION 

Paper, Card, Carton Board, Corrugated, Plastic, Foil 

CONFIGURATION 



I* 

3 

f Curing heads are linked to impression of press and automatically switch to standby mode when 

n K; press is off impression for five minutes. If no further action is taken, then lamps automatically 

: ; turn off; if the press is put back into impression, the lamps automatically return to full power. 



J Standard Control Unit contains all necessary switchgear and controls to provide individual lamp 
selection, full and reduced individual power switching, elapsed life meters, lamp indicators and 
emergency stop button. 

3 Main power transformer, capacitor banks and closed loop exchanger plant are supplied as floor 

standing modules. Full safety interlock circuits are fitted throughout. Ozone and heat 

1 extraction from the press are not normally required. 

J CONFIDENTIAL 

SUBJECT TO 

j PR OTECTlVE ORDER 

Enclosures: Sales Terms 
I Features Table W001111 
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SUPER BLUE COLD' UV DRYING SYSTEM 


FEATURE3 


ADVANTAGES 


BENEFITS 


O Quartz Filter Tubes carrying 
dfiionizfid distilled water 


O Allows 98-99% of the UV to pass 
through 

0 Filters most of the unwanted heat 
O Ensures low stack temperatures 


O Maximizes curing efficiency 

which results in full nrndnrrinn 

fTiuwti tyjutw Ui lull UlvUUwUvIl 

press speeds 

O Minirmwc ri^lr of fiff Rnd 
resultant finu/n H tt\p 

O Eliminates risk of distortion of 
heat sensitive stock 


0 Closed Loop Deionizihg 
chilled water system 


O Allows complete temperature 
control of water recirculation 
svstem 


O No costly losses of heating or 
cooling energy from the plant 


O Low Volume Compressed Air 
Lamp Cooling 


O Ensures minimal ozone production 

O Ensures lamp running 
temperatures ait precise 


O Creates a safe work place 
environment meeting all OSHA 
and EPA standards 

O Assures optimum efficiency level 
of UV output 


O Heat Exhaust System (HES) 
installed between printing 

unite 


O Reduces heat build-up created by 
chemical reaction of inks 

O Reduces tack levels of ink 

O Prevents heat build-up between 
printing units 


O Eliminates expensive downtime 
caused by ink piling on the 

O Decreases risk of hickies and the 
cost of downtime to remove 
hickies on work and turn 

0 Protects press functions and 
operators 


0 Water cooled UV lamp head 
and delivery reflector nan 


0 Absorbs most of the unwanted heat 

0 Prevents heat build-up of delivery 
stack 


O Prevents risk of press damage 

O Eliminates risk of stock distortion 
in stack 

0 Decreases risk of waste sheets 
caused by offsetting of C2S stock 
when printed or coated first side 


0 Complete Training of staff by 
PRI professionals 

(Including complete 
Operator's and Pit-Installation 
Manuals) 


0 Knowledgeable operators at 
completion of installation and 
training 


0 Increased productivity due to 
responsive training program by 
PRI 

0 Ability to produce saleable sheets 
immediately after training 
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PROPOSAL 
PACKAGE 4 



SUPER BLUE VENT-A HOOD EXHAUST SYSTEM 



I 
i 
I 

It 

1 

'A 
i 



PRESS 

OMCSA 



COLOR/SIZE 
2/40 



COATING/DRYING PUCE 
PBC/HV-CUV $ 4,000. 



PURPOSE 

To be installed on the delivery of the press to exhaust moisture laden air, lowering 
the humidity within the delivery area. Reduces the need for spray powder 
increasing the efficiency of the existing, dryer. 



FEATURES 

This specially designed exhaust system utilizes a high , output fan with variable 
power speed control at the delivery of your press. The Vent-A-Hood exhaust 
helps minimize the build up of moisture within the drying area of the press. 



BENEFITS 

Enhances the capabilities of your current dryer. 
Help remove excess spray powder. 
Minimizes unpleasant odors at the delivery. 

Reduces the need for spray powder. CONFIDENTIAL 

SUBJECT TO 
PROTECTIVE ORDER 
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Printing Research, Inc. 

"Mark -less" Super Blue* 



Williamson Printing 
June 25, 1993 



SUMMARY OF PROPOSAL 
PACKAG E 5 

KOMORI UTHRONE 6/40 

QH EQUIPMENT UNIT PRICE EXTENSION 

2 SUPER BLUE HIGH VELOCITY $ 39,992. S 79.984. 

HOT AIR DRYER SYSTEM (HV) 

TOTAL EQUIPMENT (FOB Factory) $ 79.W4. 

FREIGHT PREPAID AND ADDED TO INVOICE. INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



QH RECOMMENDED SPA R E PA R TS UNIT PR ICE EXTENSION 

NONE REQUIRED 



PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 
NAME 

TITLE ■ CONFIDENTIAL 

: SUBJECT TO 

SIGNATURE ; PROTEC TIVE ORDER 

DATE 

W001115 
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PROPOSAL 

PACKAGE S 

SUPER BLUE HV" HIGH VELOCITY HOT AIR DRYING SYSTEM 



PRESS COLOR/SIZE 
KOMORI LITHRONE 6 / 40 



MAX 
KW OUTPUT 

42 

Per Cabinet 



MAXIMUM CFM7 
TTT.AT OUTPUT 

650/250°F 
Per Cabinet 



1r 

J 
3 

] 
J 



PRICE 

$ 39,992. 

Per Cabinet 



One HV cabinet feeding air knives and exhaust between printing units 1/2, 2/3, 3/4 
One HV cabinet feeding air knives and exhaust between printing units 4/5, 5/6 

PURPOSE 

• Allow work and turn and post processing in minutes, not hours. 

• Flashing off solvent and water in conventional inks between printing units. 

• Minimize if not eliminate spray powder, when coating. 

• Minimizing gloss back or dry back when coating. 

• Enhancing drying of inks. 

• Improving coating lay. 

• Drying aqueous coatings between printing units prior to spot coating. 

• Improving paper stability. 

APPLICATION 

Paper, Card, Carton Board, Corrugated 
CONFIGURATION 

• Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 

• HV cabinet contains switch gear and control components. 

• Controls are interlocked with printing impression and emergency stop which turns dyers 
on and off. 

• Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 



Enclosures: Sales Terms 

Features Table 
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Super Blue HVL High Velocity Hot Air Drying System 


features" 


ADVANTAGES 


BENEFITS 


0 High velocity hot air knives 
^ © Air knife exhaust system 


O Scrubs volatiles such as water and 
alcohol from paper surface and ink 
film prior to coating 

O Reduces drying time of ink under 
coating 

O Minimizes if not eliminates spray 
powder when coating 

0 Provides ability to print and coat 
full loads at optimum press speeds 

O Increases temperature of stock 
which reduces viscosity of coating 
on contact 

O Dries water based coating at 
various positions on the press 

O ink applied by previous unit is set 

O Removes volatiles from press and 
production area 


O Increases gloss levels of coatings 
by minimizing dry back 

0 Minimizes downtime by allowing 
faster commencement of work and 
turn and post press operations 

0 Increased productivity due to less 
press maintenance 

O Dramatically increases productivity 
and profitability 

0 Optimizes gloss levels 

0 Allows for coating application with 
near perfect lay characteristics 

O Increases variety of saleable 
product 

0 Improved dot definition 

0 Better ink trapping 

0 Helps prevent gas ghosting 

O Decreases drying or setting time 

0 Protects press functions and 
operators 


[ O Time delay on air knife and 
"]=■ exhaust knife shut-off 


O Inters tation areas are completely 
heat evacuated when press is 
stopped 


0 Comfortable operator makeready 
and wash-up environment 

0 Comprehensive press protection 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


© Knowledgeable operators at 
completion of installation and 
training 


v increased prouucuviiy uuc u? 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training 

CONFIDENTIAL 1 
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PRINTING RESEARCH, INC. 
TERMS OF PROPOSAL 

1. PRICING: Prices are based on clear rffff to and within the press to instill our standard equipment. Any variance* deviation or 
encumbrance will be subject to price review. Installation is priced separately and all electrical, plumbing, engineering or other 
contracted services including materials to prepare the site for installation are the customers responsibility. 

2. TERMS: 40% with purchase order and signed sales contract. 50% upon notification of readiness for shipment. Please note in order 
to release shipments, payment must be received. Balance 30 days after installation or 45 days from delivery, whichever is earlier, 
pi^c^ Not* when payment for a unit is due, it is payable without regard to the status of another unit which might be purchased 
at the same time. 

3. WARRANTY CONDITIONS: 12 months on defective parts. EXCEPTION: UV Lamps - All guaranteed for 1000 operating hours. 
If failure occurs prior to 1000 hours of operation, 100% credit or a free replacement lamp will be provided. 

4. CONDITIONS OF SALE: This quotation is subject to our •General Terms and Conditions Coating and Drying Systems* on reverse 
of Summary. The company accepts no liability whatsoever for any loss of production, loss of profit or other loss to customer in 
connection with the equipment and/or its installation. 

5. STANDARD DELIVERY: Is usually 12 - 16 weeks from receipt of official order and first stage payment. FOB Factory. 

6. INSTALLATION AND TRAINING: $575.00 per day per man plus airfare. 

7. ELECTRICAL STANDARD: 220/460/480 volts, 3 or 4 wire (Delta or Wye) 60 hz. 
Note : Electrical services must be specified on the purchase order. 

8. SERVICES TO BE PAID FOR AND PROVIDED BY CUSTOMER: 

GENERAL: Buyer agrees to prepare the press for installation, which may require relocating accessories including spray powder 
units, static bars, etc. Any relocation or modification of accessorieswiU be the sole responsibility of the buyer. In the event 
Printing Research (P.R.I.) technicians are requested to modify or relocate any accessory, there will be an additional charge assessed 
to the buyer based on P.R.I.'s applicable hourly rate. P.R.I, will not warranty the performance of any accessories moved. When 
applicable, the buyer will supply clean, dry compressed air. 
HV/PBC/IR/UV/EZ/BV/VH 

The customer agrees to supply and pay for electricians, plumbers, engineering services and all materials required to install and 
interconnect (if necessary) the equipment being supplied by Printing Research, Inc. The electrical, plumbing, water, compressed 
air and refrigeration lines being supplied by the customer are to be connected to the equipment being installed. Printing Research. 
Inc. is responsible for activating the installed systems and will supply the labor necessary in that regard. 

9. ADDITIONAL SPECIFIC SERVICES TO BE PROVIDED BY CUSTOMER: 

HV (High Velocity Hot Air Dryer) 

□ Provide duct work and duct work extraction. 

□ Provide raised walkplates to cover air supply and return lines lying on the floor. 

PBC (Plate Blanket Coater) 

□ Provide coating and cleaning agent for testing and training. 

□ 55 gallon barrel of hydraulic oil 

□ Compressed air line up to 100 p.s.i. 

□ Lifting gear to place coater on press 

□ Provide relief plate to conduct plate coating test. 

UV (Water Cooled and 'Cold' UV) 

□ Duct work and extraction, if required 

□ Clean, dry compressed air adjacent to within 10 feet of the location of lamps; compressor must be able to deliver 0.5 c.f.m. 
per linear inch per lamp at up to 100 p.s.i. _j 

□ The chilling system is not precharged with refrigerant due to the variability of installation requirements and is priced 
accordingly. The customer agrees to pay for all refrigerant needed to complete the installation. 

•COLD'UV C ?wS NTUL 
n Provide 25-50 gallons of non-charcoal filtered steam distilled water. dd^^ CT TO 

i'KOTECTIVE ORDER 

EZ (EZ Impression Cylinder Coater) 

□ Compressed air line up to 100 p.s.i. lA/flfH 

□ Provide coating and cleaning agent for testing and training. vUUI 718 

VH (Vent-A-Hood) 

□ Provide all duct work including penetrating and resealing the ceiling and/or roof and electrical interconnections to other 
equipment. 

10. LOCAL INSPECTIONS* PERMITS OR CERTIFICATIONS: 

□ Any additional local inspections, permits or certifications and the costs thereof are the sole responsibility of the buyer. 

Prices are firm 60 days from the date of this proposal. 
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US005370976A 

United States Patent [19] [n] Patent Number: 5,370,976 

Williamson etal. [45) Date of Patent: Dec. 6, 1994 



[54] METALLIC COLOR PRINTING PROCESS 

[75] Inventors: Jesse S. Williamson, Dallas; George 
V. Barnaby, Irving; Gary V. Doughty, 
Dallas, all of Tex. 

[73] Assignee: Williamson Printing Corporation, 
Dallas. Tex. 



[21] Appl. No. 
[22] Filed 
[51] 



887,510 

May 22, 1992 

lot a.s GQ3C 7/0(h G03C 5/00: 

G03F 9/00; H04N 1/21 

[52] U.S. a 430/358; 430/359; 

430/22; 430/30; 358/798, 358/554; 358/536 

[58] Field of Search 430/358, 359, 30. 293, 

430/301, 21. 143, 43. 44. 347, 106/19 R, 
358/75, 80, 534, 536. 298 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3.663,221 5/1972 Higpns et al 430/22 

4,011,812 3/1977 Julian Lechi 101/177 
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OTHER PUBLICATIONS 

Reproduction Review, Oct. 1965, pp 6, 10. 
The Rhotoengraver Bulletin, Nov 1949, pp 43-44 
•'Pantone® Metallic Integrated Process Color Selec- 
tor", by Pantone Metallic-Bunidruck-Farbskala (Pan- 
tone) 

"Lithographic Guidelines For Metallic Integrated Pro- 
cess Printing" (Crofield). 

Primary Examiner — Charles L. Bowers, Jr. 

Assistant Examiner — J. Pssterczyk 

Attorney. Agenu or Firm— Jones, Day, Reavis & Pogue 

[57] ABSTRACT 

A method of reproducing on a substrate an image incor- 
porating metallic inks involves scanning (18) the image 
to be reproduced and creating (20) four color separa- 
tions of the scanned image Metallic gold and/or metal- 
lic silver color separations (22, 24) are created by elec- 
tronically selecting any color area where the effect is 
desired. Next, the color separations are edited by creat- 
ing (26) an electronic yellow mask of the image and 
adjusting (28) the desired tonal range of the metallic 
areas. The mask edges of each color separation can also 
be softened (34) The scanner then outputs (36, 38) the 
separations to film. The image is then reproduced by 
printing each of the process color separation films (44, 
48) and the metallic separation films (42, 46) onto a 
substrate. 

12 Claims, 2 Drawing Sheets 
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CHOOSE 
GOLD INK 



CHOOSE 
SILVER INK 
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CHOOSE GOLD 
AND SILVER 



SCAN IMAGE 
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PRODUCE FOUR 
COLOR SEPARATIONS 
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FIG. 1 



PRODUCE GOLD 
SEPARATION BY 
ELECTRONICALLY 
SELECTING ANY 
COLOR AREA WHERE 
EFFECT IS DESIRED 



PRODUCE SILVER 
SEPARATION BY 
ELECTRONICALLY 
SELECTING ANY 
COLOR AREA WHERE 
EFFECT IS DESIRED 
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CREATE YELLOW 
MASK 



28 



30- 
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ADJUST YELLOW MASK CONTROLS 
TO ACHIEVE DESIRED PRINTING 
STRENGTH (TONE RANGE) 
OF METALLIC INKS WITHIN 
YELLOW MASK AREA 
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MODIFY IMAGES TO REMOVE 
AREAS WHERE THE METALLIC 
EFFECT IS NOT REQUIRED 
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REDUCE 4/C IN 
METALLIC PRINTING AREA 



SOFTEN MASK EDGES 
I 
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O/P METALLIC SEPS AT 
SAME ANGLE AS PROCESS 
OR 30* INTERVAL 
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MAKE CROMALIN/ 
MPII PROOF 
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PRINT WIMS 
SILVER 
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PRINT YELLOW 
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O/P PROCESS AT 
0*. 15P OR 30* SCREEN 
ANGLE INTERVAL 



PRINT WIMS 
GOLD 
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PRINT REMAINING 
COLORS IN 
ANY ORDER 
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CHOOSE 
SILVER INK 
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CHOOSE GOLD 
AND SILVER 
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White * Magenta Cyan - Blue 

METALLIC COLOR PRINTING PROCESS White - Magenta + Yellow = Red 

White + Yellow Magenta + Cyan - Black 

TECHNICAL FIELD OF THE INVENTION Moreover, each subtractive primary color when added 

Tne present invention relates, to a metallic color 5 wth wmte Produces that same subtractive primary 

printing process. Specifically, this method produces an co ]? r 

improved metallic image by printing the subtractive The objective in printing is to produce yellow, ma- 

primary colors, black, metallic gold and/or metallic genta, and cyan printing plates that are negative records 

silver at four screen angles in counts of blue, green, and red in the original 

ig This is achieved by first photographing the original, in 

BACKGROUND OF THE INVENTION turn, through blue, green, and red filters These films 

The reproduction of color was first achieved by Scot- M V then °* converted into a halftone dot image suit- 

tish physicist James Maxwell in the mid 1850 s. Max- *°le for a F ven printing process. The films are then 

well photogr»phed a scene three times, once through a used to make the image earners, which may be plates, 

red Alter, once through a green Alter, and once through ID cylinders, or stencils. Each plate is inked with its appro- 

a blue fUter. These black-and-white negatives were pnate ink. which is then transferred to a white substrate 

contacted to produce positives that were then mounted The image produced is largely dependant upon dot 

as slides. Each slide was placed in a different projector size and orientation. Orientation is defined primarily by 

and the images were focused together on a screen. A „ the screen angle of the dot. Hie screen angle is the angle 

red, green, or blue filter was placed over the lens of « which the rulings of a halftone screen are set when 

each respective projector, thus producing a color image making screened images. In other words, the screen 

on the screen. angle of a doi is the angle of the line which bisects the 

The first single film image for color photography was often elliptical dots Standard screen angles have been 

produced by Louis Ducos du Huron in France in the ,« established for various colors of dots: Magenta (45*), 

late 1860V In his system, the image on a black-and- Cyan (75*). Yellow <90*X Black (105'). The interaction 

white panchromatic emulsion was broken up by a series of screen angle, color, and dot size effect the quality of 

of red. green, and blue transparent dots or lines that the reproduction., 

formed a screen in front of the emulsion. The dots and Printing metallic colors, such as metallic gold and 

lines were so small that they could not be resolved by ^ metallic silver, poses additional problems. Gold has 

the eye. After exposure, the film was reversal-processed typically been treated as a shade of yellow, while silver 

to yield a colored positive transparency. The additive- has been treated as a shade of gray. Thus the brilliance 

color transparency is still used by the Polaroid Corpora- of these colors is diminished by the blending of hues 

tion with their 35-ram Polachrome slide process. which occurs in a four color printing system. 

The development of the subtractive color systems 35 A system known as Metallic Integrated Printing Pro- 
was also pioneered by du Huron. He suggested making cess (MIPP) has been developed for the reproduction of 
separation negatives through red, green, and blue fil- metallic colors by Eckart-Werke Metal Pigments and 
ters, then making positive transparencies from each, Powders of Furth, Bayern, Germany. This system re* 
dyeing them with colors that absorb each respective quires numerous steps. First, a designer marks-up the 
primary color (i.e. cyan, magenta, and yellow). This 40 artwork to be copied to designate those areas where the 
subtractive method is difficult to use because it requires MIPP system is required, i.e. metallic colored areas 
the accurate registration of the colored positives or the Next, a conventional four color separation is produced 
accurate registration of images from dyed positive ma- of the artwork. Each separation is then compared to the 
tnces. The solution was a three-emulsion film, each original artwork to see which separation gives the best 
layer made sensitive to a different color (red. green, or 45 representation of the metallic colors. Based on the ob- 
blue) and then dyed a different color (cyan, magenta, or ject color in the original photograph and the color 
yellow) in processing. The first successful film of this requirements of the final print, a determination is then 
type was Kodachrome, introduced by the Eastman made whether gold or silver is required. Most shades of 
Kodak Company in 1935. gold can be obtained from silver and yellow. However, 
Printed color reproduction is based on many of the 50 a high percentage of yellow on silver greatly reduces 
same principles as film color reproduction. Instead of a the metallic brilliance. In addition, silver has a grey 
continuous image, allowed by the film medium, a series value of approximately 30% that tends also to reduce 
of dots are printed on a substrate. These dots are printed the metallic brilliance and thereby dirty colors, 
in the subtractive primary colors of cyan, magenta, and After the four color separations are made, two sepa- 
yellow. Additionally, black is used to adjust the con- 55 rations used to print the metallic inks must be developed 
trast of the image. In the subtractive process, a white from two of the four separations. Typically the cyan or 
substrate is used and red, green, and blue are essentially black separation will give the best basis for developing 
subtracted to achieve black. By contrast, in the additive the silver separation and either the yellow or magenta 
system, a black background (i.e. a blank TV screen) is for the gold separation. The selected separations are 
used, and red, green, and blue are added to achieve 60 then duplicated to become the gold and silver separa- 
white. In the additive system the following combina- tions. These separations may require modification to 
tions create the following results: remove image areas where a metallic effect is not re- 
Red + Green = Yellow quired. Comparison with the original transparency may 
Red + Blue = Magenta indicate the need to enhance some image areas so as to 
Green + Blue = Cyan 65 improve the final metallic effect. The MIPP system 
Red + Green + Blue = White anticipates the softening of mask edges of the metallic 
In the subtractive process, the following is true: colors to avoid sharp cut-out effects when the final 
White + Yellow + Cyan «= Green result is printed. In practice, the task of softening of 



5,370,976 

3 4 

mask edges can be_ handled using electronic image pro- necessitates additional color correction of the sub trac- 

cessing equipment. uve primaries. Therefore, a need exists for a printing 

With the MIPP systemic, a screen angle must be freed process which maximizes the appearance of metallic 

for each of the metallic inks to avoid problems of screen colors. Such a process should allow the use of six colors 

clash and resulting moire effects. This can be acconv 5 printed at four screen angles Moreover, such a process 

phshed by using achromatic or Under Color Removal, should not limit the number of colors in any given area 

O'UCR") color separation techniques where the process to four as with the MIPP System, 

color with the lowest value is eliminated in favor of CfTUUABV nF -pup TWPvrinu 

black. UCR involves the technique of reducing the SUMMARY OF THE INVENTION 

cyan, magenta, and yellow content in neutral grey 10 The present invention relates to the Williamson Ime- 

shadow areas of a reproduction and replacing them grated Metallic System (WIMS) developed to allow six 

with black ink so that the reproduction will appear color printing using yellow, magenta, cyan, black, me- 

normal but will use less process color ink. (Prom the talltc silver, and/or metallic gold. The WIMS System 

Complete Color Glossary by Miles Southworth, Thad creates a realistic metallic gold or metallic silver effect 

Mcllroy and Donna Southwonh. Copyright 1992. Pub- 15 using the subtractive primary colors, black, silver and- 

lished by The Color Resource, Livonia, N.Y. ISBN /or gold. The WIMS method comprises a number of 

1*879847-01 -9). Often the cyan will have the lowest steps. The subject to be reproduced is first scanned by a 

value and is the color to eliminate. Since both gold and standard scanner and four color separations are created 

silver have a process color value, the four conventional The original art is then edited to achieve the required 

separations will need to be modified if the finished print 20 metallic effect. Editing comprises the steps of creating a 

is not to look over -colored or dirty. For example PAN- yellow mask, reviewing an electronic version of the 

TONE 873, the, MIPP gold standard, has a process image produced by the scanner, determining the 

color value of approximately 65% yellow, 25% ma- amount of contrast between heavy and light metallic 

genu and 5% cyan. So if the gold areas are to look regions on the image by one skilled in the art based on 

realistic these colors must be reduced proportionately 25 past experience, and then sending that contrast informs- 

The separations may also require modification as the non back to the scanner. A "yellow mask" is created to 

metallic have a grey scale value and a failure to isolate areas where a metallic effect is desired. This 

take this into account may result in a dirtying of the "yellow mask" allows the operator to select these areas 

final colors due to a reduction in their metallic briJ* based on the color and tonal region of the original. For 

hance. 30 example, those areas appealing neutral are appropriate 

A MIPP image is printed using standard screen angle for silver metallic, while those areas appearing high 

intervals of 30* or 15V The screen angle used for a yellow with a red component are appropriate for the 

metallic ink is the same as that for the process colors gold metallic. Additional modification of dot size in 

eliminated in favor of a metallic ink. The MIPP system these isolated areas may be required to avoid moire and 

may use different dot shapes to reduce the risk of screen 35 reduction in metallic brilliance of the Anal colors. These 

clash. A round dot with no preferred direction, is typi- colors can be printed at four screen angles: cyan (75*), 

cally used for the metallic ink, while an elliptical dot magenta (45*). silver (45*), gold (75'), yellow (90*), and 

works for the standard process inks. The color stan- black (105*). 

dards chosen for MIPP come from the PANTONE In the WIMS System, a cleaner, or more brilliant 

System of matched metallic inks, with PANTONE 873 40 gold color ink is used, wherein the process color value 

as the gold standard and PANTONE 877 as the silver is less than 25% for magenta and less than 5% for cyan, 

standard. This should diminish any dirtiness caused by the process 

Because metallic inks are opaque, they are normally color values of adjacent primary colors. Additionally, 

printed before the transparent process colors. But with any harsh edge effects caused during printing may be 

MIPP the sequence is changed slightly so that the first 45 softened during the electronic masking stage. During 

three colors down are silver, yellow, and gold, respec- printing, the silver separation can be printed at the same 

tively. The remaining three process colors are printed in screen angle as the magenta, while the gold separation 

any order. The first three colors, is this order, are very can be printed at the same screen angle as the cyan 

important if the finished print is to look realistic. The separation. 

use of yellow on silver is necessary to obtain yellow, 50 DESCRIPTION OF THE DRAWINGS 
green and orange metallic effects. Yellow, under gold, 

is also necessary to TP*'" r *'" the correct tonal values in For a more complete understanding of the present 

the highlight areas. Yellow, printed in this way, pro- invention, and for further details and advantages 

vides a transition from gold to non-metallic pans of the thereof, reference is now made to the following De- 
image. On the other hand, if yellow is printed on top of 53 tailed Description taken in conjunction with the accom- 

the gold, there is a loss of metallic sheen without any panying drawings, in which 

compensating color benefit. FIG. 1 illustrates a How chart of the WIMS System 

In summary, the MIPP system presents several disad- for reproduction of metallic color; and 

vantages. First, it requires excessive handwork to create FIG. 2 illustrates a flow chart of the prior art MIPP 

the color mash. Second, the MIPP system requires the 60 System. 

elimination of one of the subtracuye process colors to DETAILED DESCRIPTION OF THE 

free up a screen angle for a metallic color. Third, the DRAWINGS 
MIPP system only allows the printing of four screened 

colors in any given area. Last the PMS 873 standard The present invention relates to a metallic color 

gold ink used by the MIPP system is a dirty, or , less 65 printing process, also known as the WIMS System, that 
brilliant gold ink. This dirty look limits the gold color overcomes many of the disadvantages found in the prior 

reproduction to the inherent dirty look even if no other art. Referring to FIG. 1, a flow chart illustrates the 

color ink is printed in that area. This dirty look also steps involved in the present method. 
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A first step involves pre-evaluauon at step 10 of the cally, it is possible to soften at step 34 any harsh edge 
subject to determine desired effects and proper place- effects tn the final reproduction via mask smoothing or 
ment of metallic* m process reproduction. Metallic gold tonal integration techniques. 

can be chosen at step IX metallic silver can be chosen at Next, this information is sent back to the scanner 
step 14 or a combination of both metallic gold and 5 which outputs at step 36 the subiractive process colors 
metallic silver can be chosen at step 16. Next, the image and the metallic separations. The MIPP standard for 
can be scanned at step 18 by a scanner which, in turn. screening is to eliminate (by hand masking) one of the 
produces at step 20 four color separations which are process colors in metallic areas to free-up a screen an- 
electronically viewed on the scanner display. The scan- g | e , or to produce the metallic separations at a line 
ner acts as both an input device and an output device. In 10 screen resolution different than the process colors to 
other words, the artwork is input to the scanner. The reduce moire effects. However, m the WIMS process, 
scanner can then output color separations or film used tDe subtractive process colors are output at step 36 at 0*, 
to recreate the artwork. The scanning step involves the \ 5^ md/or JO" screen angle intervals An interval is the 
application of 75% to 100% to the scanner set-up and .spacing between any two screen angles. The metallic 
the scanning of the image. Then, the PCR is removed 15 co i or separations are output at step 38 at the same an- 
from the scanner set-up and the image is scanned to an gles as the subtractive process colors or at 30' intervals 
"lmagedit", an electronic color correction machine. The gold separation can be produced at the same screen 
produced by the Crosfield Co. of Hemel Hempstead. u lne cytn separation. Likewise, the silver sepa- 

England. ration can be produced at the same angle as the magenta 

The original artwork is evaluated in a well known 20 jeparation. Therefore, with WIMS reproductions, su 
manner by one skilled in the an to determine the color colors can be printed at four screen angles. For exam- 
areas in which the metallic effect is desired. A gold ple cyan can ^ p^med at 75% magenta at 45% silver at 
separation can be produced at step 22 by electronically 4J . ( gold tt 7J . f ycllow at 90% md black at 105% Both 
selecting any color area where the effect is desired process and metallic separations are produced at the 
Likewise, a silver separation can be produced at step 24 25 %UM lme resolution. Typically, there are no 

by electronically selecting any color area where the problems with moire effect. 

effect is desired. Typically, the cyan or black areas of Thc MXt step mvo i V es metallic inks: a gold ink, a 
the original art will be the basis for developing the silver $u w ^ Qr ^ goW ^ 5llver Pantone MIPP 
printing whereas yellow or magenta areas of the ongi- sundtrd for g0 |a ink is PMS 873. This ink printed solid 
nal an will form the starting point for creating the gold 30 ^ ^ process color value of approximately 65% yellow, 
printing It is emphasized that either the gold or silver ^ ^ 5% cyafli For WIMS reproduction, 

separations may be produced by selecting any color nowevcr , a mucn more brilliant gold ink is used, 
area where the effect is desired. wherein the magenta and cyan process equivalents are 

Using the Crosfield lmagedit, a "yellow mask can reduced. This was selected under the rationale 

then be created at step 26 to isolate the areas where a 35 ^ ^ ^ ^ 0 f WIMS gold could be re- 

metallic effect is desired from the rest of the separation. duccd m brilliance, but a pure PMS 873 ink area could 
The "yellow mask" function gives the ability to select made _ more brilliant than the inherent bronze 

the desired areas electronically based on the tonal re- 0 f the ink This same color compensation theory 

gion or bandwidth of the original as well as the desired where a calculated reduction 

color region. Creating a yellow mask entails several 40 ^ ^ P ^ k gcncraJly occurs, 
steps First, an electronic version of the image produced proofing al step 40 is accomplished via a 

by the scanner displays the contrast between a heavy combmanon of 3M Matchpnnt II (for process colors) 
metallic region and a light metallic region on the image. Duoont Cromalin (for metallics). After proofing. 

For example, neutrals are appropriate for silver, while ^ ^ by fint printing at step 42 the 

high yellows with a red component are appropriate for 45 for ^ver. then printing at step 44 yel- 

gold. The yellow mask controls can be adjusted at step ^Jien printing at step 46 the WIMS standard for 
28 to achieve desired printing strength (tonalrange) of > £ ^ ^ rcnuimng sub- 

metallic inks within the yellow mask area. Th«e £„. * ^ 

trols allow the adjustment of slope, gam, and roUoff of ^ Q F ? dcs a flow chart c f the MIPP process 
the image within the yellow mask area. *> d]scussed m greater detail in the Background 

Next, the lmagedit computer creates su revised color £*cd is ^ ^ mc artwork 10 

separations in a weU-known manner, one eachfor ^ X rc MIPP is required and the 
low. cyan, magenta, black, gold and sdv^^ these £^£Ld „ llg Based on the object color 
electronic masks are created, further modulation at uiiage » ohoto J apn „ d the color requirements 
step 30 of the elated area may 55 of £ ^^T^UoT, then made whether 

pie, such modifications may increase or reduce the « v n4 u 0f 

^T£S^^^ ~ ^ t of *e pro-, co.or 
Ziver. aU maslung is perfonned electron,- w« etanuuud u. that ««. 
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A green mask is-created at step 126 with the scanner 
and viewed on the scanner display The overall contrast 
of the green mask can be adjusted at step 128 via the 
color correction controls. Shadow contrast can then be 
adjusted via undercolor removal (UCR) Next, the 
image is modified at step 130 to remove areas where the 
metallic effect is not required The level of the four 
subtractive process colors can be reduced at step 132 in 
the metallic printing area Mask edges can then be soft- 
ened at step 134. 

Next, a screen angle must be freed at step 135 for each 
of the metallic inks to avoid problems of screen clash 
and resulting moire effects In other words, in any one 
area where a metallic ink is used, the subtractive pn 
mary color with the same screen angle must be elirru 
nated or made solid. Thus, no more than four screened 
colors may appear tn any one area of the reproduction 
The scanner outputs at step 136 the subtractive process 
colors to film at 30* and 15* intervals. The scanner can 
then output at step 137 the metallic separations at a 
screen angle of an eliminated process color. Alterna- 
tively, the scanner can output at step 138 the metallic 
separations at the screen angle of the eliminated process 
color but at a different dot shape and/or screen ruling 
than the four subtractive process colors Prepress proof- 25 
mg at step 140 is accomplished After proofing, the 
artwork is reproduced by first printing at step 142 the 
PMS 877 standard for silver, then printing at step 144 
yellow, then printing at step 146 the PMS 873 standard 
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at said second one of said four screen angles so that 
up to six colon are printed at only said four screen 
angles 

3 The method of claim 1 of reproducing a scanned 
image on a substrate including incorporating metallic 
colors and further comprising the steps of 

producing four process color separations of the 
scanned image, each at one of said four screen 
angles; 

producing at least one metallic color separation at the 
same screen angle as a corresponding first one of 
the four screen angles of the process color separa- 
tions in said given area; 

editmg each process color separation and the at least 
one metallic color separation to obtain metallic 
color separation information; 

outputtmg each process color separation to film cre- 
ating a process color separation film; 

outputtmg the at least one metallic color separation to 
film creating a first metallic color separation film, 
and 

printing a reproduction of the scanned image on a 
substrate using the process color separation films 
and the at least one metallic color separation film 
such that both a metallic color separation and a 
process color separation are produced at the same 
screen angle. 

4 The method of claim 3 of reproducing a scanned 
image on a substrate including metallic colors ami fur- 



yellow, men pruning ai sicp uic r^j 0 , -> ©~ : 

for gold, and finally printing at step 148 the subtractive 30 ther comprising the steps of 
. . — nrrvlucme a second metal 
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primary colors in any order. 

Although preferred embodiments of the invention 
have been described in the foregoing Detailed Descrip- 
tion and illustrated in the accompanying drawings, it 
will be understood that the invention is not limited to 
the embodiments disclosed, but is capable of numerous 
rearrangements, modifications, and substitutions of 
parts and elements without departing from the spirit of 
the invention Accordingly, the present invention is 
intended to encompass such rearrangements, modifica- 40 
tions, and substitutions of pans and elements as fall 
within the scope of the invention. 

We claim: 

1 In a method of half-tone dot printing a reproduc- 
tion of a scanned image on a substrate with the four 45 
subtractive process colors of magenta, cyan, yellow, 
and black in a given area of the scanned image at only 
four screen angles, an improved method of incorporat- 
ing metallic colors in said reproduction, the improve- 
ment comprising the steps of: 
printing at least one metallic color in said given area 
at a selected one of the only four screen angles; and 
printing at least one of said four subtractive process 
colors in said given area at the same screen angle as 
said at least one metallic color such that said at least 
one metallic color and one process color are 
pnnted in said given area at the same one of said 
four screen angles so as to enable at least five colors 
to be pnnted at only said four screen angles. 
2. A method as in claim 1 further including the steps 60 

of 

priming a second metallic color in said given area at 

a second one of said four screen angles; and 
printing a second one of said four subtractive process 
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producing a second metallic color separation at the 
same screen angle as a corresponding second one of 
the four screen angles of the process color separa- 
tions in said given area; 
ediung the second metallic color separation to obtain 

metallic color separation information, 
outputtmg the second metallic color separation to 
film creating a second metallic color separation 
film, and 

pnnting a reproduction of the scanned image on a 
substrate using the process color separation film 
and the first and second metallic color separation 
films such that said first metallic color separation 
and a first process color separation are produced at 
an identical first screen angle and the second metal- 
lic color separation and second process color sepa- 
ration are produced at a second identical screen 
angle so as to enable up to six colors to be pnnted 
in the given area in only four screen angles. 

5. The method of claim 4 wherein the step of produc- 
ing a first and a second metallic color separation further 
comprises the steps of: 

producing a gold metallic color separation as the first 
metallic color separation; and 

producing a silver metallic color separation as the 
second metallic color separation. 

6 The method of claim 4 wherein the step of produc- 
ing a first and a second metallic color separation further 
comprises the steps of 

producing a silver metallic color separation as the 

first metallic color separation, and 
producing a gold metallic color separation as the 

second metallic color separation. 

7 The method of claim 4 wherein the step of editing 



inting a secono one oi uiu iuui auwu-wi.-* , 

colon in said given area at the same second one of 65 further comprises the steps of. 

sari four Wangles as said second metallic color reviewing an electronic 7?°" ° f «^"/ m ™£ 
so as to have an addmonal metallic color and an to determine regions of the image where metallic 

additional process color pnnted in said given area color is to be added; 

CONFIDENTIAL 
SUBJECT-TO 
PROTECTIVE ORDER 



WO0 11 25 



5,370,976 



creating t yellow mask for the given area to enable 
isolation of any region therein where meuJlic color 
is to be prated; 

electronically adjusting the amount of contrast be- 
tween the isolated regions to achieve a desired 
metallic color contrast between said isolated re- 
gions so as to obtain metallic color separation infor- 
mation, and 

sending the metallic color separation information 
back to the scanner to provide half-tone dot sig- 
nals. 

8 The method of claim 4 wherein the step of outpur- 
tuig the at least one metallic color separation further 
comprises the step of outputtmg the first metallic color 
separation at the same screen angle as a first process 
color separation or at a 0\ 15*, or 30* interval there- 
from 

9 The method of claim 4 wherein the step of output- 
ting the second metallic color separation further com* 
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pnses the step of outputtmg the second metallic color 
separation at the same screen angle as a second process 
color separation or at a 0'. 15*, or 30* interval there- 
from 

10. The method of claim 3 wherein the step of editing 
further comprises softening an image edge of the pro- 
cess color separation* and metallic color separations 

II The method of claim 3 wherein the step of output- 
tmg the process color separations compnses outputtmg 
the process color separations onto film at 0*, 15*, or 30" 
screen angle intervals. 

12. The method of claim 1 wherein the step of print- 
ing compnses: 

(a) printing the metallic silver onto the substrate. 

(b) printing yellow onto the substrate; 

(c) printing the metallic gold onto the substrate. 

(d) printing the remaining colors onto the substrate in 
any order. 
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August 31. 1994 



Mr Jesse Williamson 
Williamson Priming Corporation 
67dO Denton Drive 
Dallas. TX 75235 

214-904-2100 (Phone) , 
Dear Jesse, 

Further to our various conversations, we have enclosed product information and the following 
Super Blue proposal for installation on your: 

1 Heidelberg Speedmaster CD 102. 7 color with coating tower^ 40 inch press (Press 
being delivered 9-6-94). 

We propose: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery*. (PRI w deliver within 3 weeks of 9-6-94) 

2. Heidelberg Speedmaster CD 102, 6 color with coating tower, 40 inch press (Press 
being delivered the week of 9-27-94). 

W r e propose. 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

3. Heidelberg Speedmaster CD +L+Y+L 102, 6 color with coating tower (L), with 
dummy unit for drying (Y), with second coating tower (L). 40 inch press (Press being 
delivered January *95). 

Wc propose W0011 27 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABIT Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery 

• A Super Blue CUV 'Cold 1 UV Drying System for installation in the delivery. 
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4A Heidelberg Speedmaster CD 102, 8 color with coating tower, 40 inch press 

B. Heidelberg Speedmaster CD 102, 8 color with coating tower, 40 inch press 
(Both piesses being delivered June/July 1995). 

We propose: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery 

We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. For more information please contact us at 1-800-627-5537. 



Sincerely yours, 




John Bird 
Product Manager 



JB:rj 



Enclosures: pi/fab 



cc: 



Bill Davis - Williamson Printing Corp. 
Bob Emrick - Williamson Printing Corp. 
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Printing Research, Inc. 



"Mark- less" Super Blue* 



September 6, 1994 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Demon Drive 
Dallas, TX 75235 

214-904-2100 (Phone) 



Dear Jesse, 

It was a great pleasure for Howard and me to meet with you, Woody, Bill and Bob. The 
following confirms the major points discussed and agreed: 

Press Purchase 1. Heidelberg Speedmaster CD102, 7 color with coating tower, 40 inch 
press. PRI equipment to be supplied: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Special Conditions: 

A. Purchase, delivery, installation and training charges are waived for drying system 1. 

B. PRI to install HV when Williamson Printing Corporation (WPC) signs off on press. 

C. In the unlikely event that PRI fails to dry water based coatings applied in line over 7 
colors, we will remove our equipment and purchase a Grafix drying system as previously 
proposed by Heidelberg. 

Press Purchase 2: Heidelberg Speedmaster CD 102, 6 color with coating tower, 40 inch 
press. PRI equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 
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September 6, 1994 

Press Purchase 3: Heidelberg Speedmaster CD 102 L+Y+L, 6 color with coating tower 
(L) with dummy unit for drying (Y) and with second coating tower (L) 40 inch press. PRI 
equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket n 2KW Infra-Red Diying System for 
installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 

Press Purchase 4: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Press Purchase 5: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Special Conditions: 

A. We have discounted the total PRI drying equipment price of $528,956 by supplying 
WPC the drying equipment for Press Purchase 1 at no charge and by allowing a further 
discount of 20% against the drying equipment for Press Purchases 2, 3, 4» 5. 

B. We are supplying three recommended spare parts systems at no charge, all three of 
which to be supplied with PRI equipment for press purchases 1, 2, and 3. 

C. We are extending our standard warranty conditions, Paragraph 3 'Terms of 
Proposal 1 , Paragraph 6 'Sales Terms and Conditions' from 12 months to 24 months. 

The following represents our estimated installation costs: confidential 

SUBJECT TO 

Press Purchase 1: No charge. protective order 

Please note: There will be three exhaust terminations at the press to be completed by 
the customer. Two PRI and one Heidelberg pan exhaust. 

\ 
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September 6, 1994 



Press Purchase 2: 

Delivery, installation and training costs priced at: 

18 man days at $400 per day or $ 7,200 
Equipment interconnection costs 

including materials and 4 man days at $ 3.600 

Total cost: $10,800 
Please note: There will be three exhaust terminations at the press to be completed by 
the customer, two PRI and one Heidelberg pan exhaust. 

Press Purchase 3: 

Delivery, installation and training costs priced at: 

34 man days at $400 per day or $13,600 
Equipment interconnection costs 

including plumbing materials and 8 man days at 511.400 

Total cost: $25,000 
Please note: There will be five exhaust terminations at the press to be completed by the 
customer, four PRI and one Heidelberg pan exhaust. 

Press Purchase 4: 

Delivery installation and training costs priced at: 

20 man days at $400 per day or $ 8,000 
Equipment interconnection costs 

including materials and 5 man days at $ 4.300 

Total cost: $12,300 

Please note: There will be three exhaust terminations at the press to be completed by 
the customer, two PRI and one Heidelberg pan exhaust. 

Press Purchase 5: 

Delivery installation and training costs priced at: 

20 man days at $400 per day or $ 8,000 
Equipment interconnection costs 

including materials and 5 man days at $ 4.300 

Total cost : $12,300 
Please note: There will be three exhaust terminations at the press to be completed by 
the customer, two PRI and one Heidelberg pan exhaust. 

Total turnkey price to install all PRI equipment on five presses, therefore: $60,400. 

Special notes: All above pricing is estimated on the basis of I. Control cabinets and 

interconnecting is no more than 10 feet from the side of the press. II. Overhead runs of cables 
etc.. to be no more than 15 feet from the floor line. 

\ W001131 
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We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. For more information please contact us at l-800-627 T 5537. 



Sincerely yours, 



John Bird 
Product Manager 

JB:tj 



cc: Woody Dixon - Williamson Printing Corporation 
Bill Davis - Williamson Printing Corporation 
Bob Emrick - Williamson Printing Corporation 
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September 6, 1994 



Printing Research, inc. 

"Morlc-less" Super Blue* 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas TX 75229 

Dear Jesse: 

Pursuant to Paragraph 2 of the Settlement Agreement dated October 1, 1993, among Printing 
Research, Inc. (PRI), Howard W. DeMoore (HWD), Williamson Printing Corporation (WPC), 
Jerry B. Williamson, JH, Jesse Speight Williamson and Buford Roy Williams, WPC agreed to 
purchase goods and services from PRI on the terms set forth therein. PRI has recently submitted 
to WPC a proposal pursuant to which PRI would sell certain goods and services to Heidelberg 
USA for inclusion in printing presses to be purchased by WPC. 

This letter will acknowledge and confirm that the sale by PRI to Heidelberg USA of the ABII 
Air Blanket JJ 2KW Infrared Dryer as described in Proposal I dated August 31, 1994, for 
inclusion in the Heidelberg CD 102, 7-color with coating tower, 40-inch press to be purchased 
by WPC, will constitute full and complete satisfaction by WPC of Paragraph 2 of the Settlement 
Agreement. The terms and provisions of Paragraph 2 of the Settlement Agreement will be 
deemed fully and completely satisfied by WPC upon PRI's receipt of a binding purchase order 
from Heidelberg USA for the ABII Air Blanket n 2KW Infrared Dryer regardless of whether 
such drying system is ultimately accepted by WPC after installation and testing pursuant to the 
terms of WPC's contract with Heidelberg USA. 

PRI further agrees that, in the event the ABII 2KW Infrared Dryer is not ultimately accepted by 
WPC after installation and testing pursuant to the terms of WPC's contract with Heidelberg 
USA, PRI will replace such drying system with the Grafix Dryer originally specified for the 
press at no charge to WPC. 

Best regards, 



10954 Shady Trail Dallas. Texos 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357- 




As President and Individually 



HWDiln 
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. Printing Research, Inc. 

"Mork-les<" Sop«r Blue* 



TELEFAX MESSAGE FROM PRINTING RESEARCH, INC. 



REFFAXNR 
DATE 
COMPANY 
ATTN 



915jbl 

September 15, 1994 PAGE 1 OF 4 

WILLIAMSON PRINTING CORP. 
BILL DAVIS 



Dear Bill, 

Please find the attached letter from Printing Research. Please feel free to contact us if you have 
any questions. Thank you. 



Best Regards, 

John Bird 
Product Manager 
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"Moric-i«s" Syper Blue* 



September 15, 1994 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas, TX 75235 
214-904-2100 (Phone) 

Dear Jesse, 

The following confirms our various conversations and the final purchase agreement schedule: 

Press Purchase 1. Heidelberg Speednuster CD102, 7 color with coating tower, 40 inch 
press. PRI equipment to be supplied: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABU Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Special Conditions: 

A. Purchase, delivery, installation and training charges are waived for drying system 1. 

B. PRI to install HV when Williamson Printing Corporation (WPC) signs off on press, 

C. In the unlikely event that the PRI drying system fails to dry water based coatings applied 
in line over 7 colors to Williamson Printing Corporation's sole satisfaction or if the 
system is detrimental in any way to the press or process as determined by Williamson 
Printing Corporation, we will remove our equipment and purchase a Grafix drying 
system as previously proposed by Heidelberg at no cost to Williamson. 

Equipment Cost: $81,173 
Discount: $81,173 

NO CHARGE 

Sparc Parts, Delivery, Installation, Interconnect, Training NO CHARGE 

Press Purchase 2: Heidelberg Speed master CD 102, 6 color with coating tower, 40 inch 
press. PRI equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. CONFIDENTIAL 

SUBJECT TO e<M-»o, 
Equipment Cost: PROTECTIVE ORDER 573,231 

Less 20%; £14,656 

558,625 

Plus - Spare Parts (Box of 10 Lamps) W00 1 1 35 NO CHARGE 

Plus - Delivery, Installation & Training $ 7.200 

$65,825 
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Williamson Printing Corporation 
Page 2 

September 15, 1994 



Press Purchase 3: Heidelberg Speedmaster CD 102 L+Y+L, 6 color with coating tower 
(L) with dummy unit for drying 00 and with second coating tower (L) 40 inch press. PRI 
equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABB Air Blanket n 2KW Infra-Red Drying System for 
installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 
Note; Utilizes WPC Chill Water System. 

Equipment Cost: 
Less 20%: 

Plus - Spare Parts (Box of 10 IR Lamps), 3 UV Lamps, 

2 Filter Tubes, Deionizing Resin 
Plus • Delivery, Installation & Training 



$181,216 
$ 36.243 
$144,973 

NO CHARGE 
S 13.600 
$158,573 



Press Purchase 4: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABO Air Blanket D 2KW Infra-Red Drying System for 
installation in the delivery. 

Equipment Cost: J 89,023 

Less 20%: llLgj 

Plus - Delivery, Installation & Training 1 LJLQQQ 

$ 79,218 



Press Purchase 5: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

CONFIDENTIAL 
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Williamson Printing Corporation 
Page 3 

September 15 t 1994 



• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Equipment Cost: , $ 89,023 

Less 20%: $ 17.803 



Special Conditions: 

A. We have discounted the total PRI drying equipment price of $528,956 by supplying 
WPC the drying equipment for Press Purchase 1 at no charge and by allowing a further 
discount of 20% against the drying equipment for Press Purchases 2, 3, 4, 5. 

B. We are supplying three recommended spare pans systems at no charge, all three of 
which to be supplied with PRI equipment for press purchases 1, 2, and 3. 

C We are extending our standard warranty conditions. Paragraph 3 Terms of 
Proposal', Paragraph 6 'Sales Terms and Conditions' from 12 months to 24 months. 

If this document represents your understanding of our agreement, please initial and return a 
copy. We thank you for your order and confidence in PRI and look forward to Partnering in 
Progress. 



Sincerely yours, 



Plus - Delivery, Installation & Training 



$ 71,218 
S 8.000 
$ 79,218 




John Bird 
Product Manager 



JB:tj 



cc: 



Bill Davis - Williamson Printing Corporation 
Woody Dixon - Williamson Printing Corporation 
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_ Printing Research, Inc. 



Mark-less" Super Blue' 



December 16, 1994 



Mr. Bill Davis 

Williamson Printing Corporation 
6700 Denton Drive 
Dallas TX 75229 

Dear Bill, 

We have enclosed drawings showing the 5 Heidelberg Speedmaster CD press configurations 
ordered by yourselves. 

We look forward to our test runs on the Super Blue EZ Blanket Coaler next week. 



Sincerely yours, 



John Bird 
Product Manager 

JB:ln 

Enclosures: owe 
cc: Steve Baker 




CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



W001138 



10954 Shody Trail 



Ddllas, Texas 75220 U.S.A. 



Telephone 214-353-9000 



Telex 794028 Superblue dol Fox 2U-357-5847 



) 



w 



c 
o 



19 



r Printing Research, Inc. 

"Mork-leuT Sup* Blue* 

January 25, 1995 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas IX 75235 

214-904-2100 (Phone) 



Dear Jesse, 

It was a great pleasure speaking with you. We have enclosed product information and the 
following Super Blue proposal for installation on your 

Heidelberg 102CD+L+ Y+L, 6 color, 40 inch press with extension 

We propose: 

• A Super Blue EZB Blanket Coater for installation at the blanket cylinder. 

Hie benefits to you of installing the Super Blue Coater System are as follows: 

Automatic recirculation system 
Automated wash up procedure 
Consistent overall coating weight 
Sealed doctor blade assembly 
Totally independent of dampening system 
Elimination of lengthy wash up procedures 

We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. For more information please contact us at 1-800-627-5537. 



Sincerely yours, 



~"«~»V J~ * 



Steve Baker 

District Sales Manager 

CONFIDENTIAL 
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Enclosures: n/tin/Dwo 

cc: Bill Davis - Williamson Printing Corporation W001141 
John ^ird ^ 

Steve Gamer 
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. Printing Research, Inc. 

"Mork-les^" Super Blue* 



February 16, 1995 



Mr. Jesse Williamson 
Williamson Printing Company 
6700 Demon Drive 
Dallas, Texas 75235 

214-904-2100 (Phone) 
Dear Jesse, 

Further u> our meeting of 2-1 1-95 we confirm the following: 

1 We are producing an experimental EZ intcrstarion fkxo printer coaler for installahon on 
your HeLlberg Sr~sim^ CD 6 color + LYL, 40 inch press with a target to be installed 
^operational dattofMarch 15. 1995. This unit for adaptation to the first coating tower 
of the LYL. 

2 The experimental EZ cotter will have a coating face length °f 39.5 inches. Production 
S^rTcoater position 'L' wU have a coating ^J^f^ 55 ^^ 
Satk>n printing um^iomwu^ inchcs - 

3 Tte experimental EZcoaiawm be supplied at n^ 

We anticipate that this unit will be replaced by a production umt at a later date. 

4 We have enclosed updated proposals for Super Blue EZ iniersuuon flexo primer coaters for 
insuUarion on your Heidelberg Speedmasosr CD presses. 

We look forward to serving your needs and thank you foryourin^in our Super Blue range 
of products. For more ^formation please contact us at 1-80O427-5537. 

Sincerely yours. 

John Bird 
Product Manager 



JB:tj 
cc: 



Bill Davis * WilliamsoQ Printing Company confidential 

Howard DcMoore subject to 

Steve Gamer protective order 
Ed Schaffler 

Dave Douglas N WO0 1 1 42 
Steve Baker 
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SUPER BLUE 



THE El PRINT/ 
COAT FAMILY 



MAXIMUM FUXOBIUTY AND 
A TOUCH Of BRILLIANCE 
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COAT FAMILY 



MAXIMUM FLEXOBIUTY AND 
A TOUCH OF BRILLIANCE 
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Add Innovative In-line Interstation 
and End of Press Printing Coating. 




Ploie 
Cylinder 

Blanket 

Cylinder 

Impression 
Cylinder 



The Super Blue EZ Interstation Flexo Printer/Coater is installed 
directly onto a print unit, for applying any one of o number of 
aqueous or UV based metattk/apoque inks between print units. 



Have you ever wanted to add in-line 
coating capabilities, metallic, opaque, or other 
specialized applications to specific print units? 
Was your decision not to enter this market 
influenced by mediocre quality, undesirable 
environmental considerations, or the 
prohibitive cost? 

Search oo more . . . Your needs and 
concerns have been resolved! 

Printing Research, Inc., invites you to 
review the patented family of EZ Print/Coat 
products as described in this brochure. We are 
confident that you will find the perfect solution 
to your present and future printing demands. 

EZ Interstation Flexo 
Printer/Coater 

The Super Blue EZ Interstation Flexo 
PrintesCoater is retractable so that it can be 
swung up and above the print unit for 
conventional printing or swung into the 
blanket position to offer complete application 
variations from job to job* The patented 
coating head assembly is comprised of two 
main components. A combination of engraved 
anita rolls are offered to provide a consistent 
overall intfeoating weight The aniloi roils 
yield excellent inkfoating release and lay 
characteristics with no fear of plugging, 
leaking, or misting due to the unique enclosed 
doctor blade assembly. 



W001145 




The 12 Print/Coat Family utilizes 
a universal coating head 
configuration for superior ink 
and coating transfer 
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EZ blanket Coater 

The Super Blue EZ Blanket Coater is 
mounted such that the coating,head can be 
automatically removed from its coating 
position for conventional use of the last print 
unit as well as full operator access. Although 
the EZ Blanket Coater is an end of press 
retrofit it offers the same coating release and 
lay characteristics without fear of plugging, 
leaking, or slinging due to the same unique 
enclosed doctor blade assembly. 



EZ Automatic Pump and 
Recirculation System 

The Super Blue EZ Automatic Pump and 
Recirculation system is designed to eliminate 
the headaches associated with other pump 
systems and complicated wash-up procedures 
that impact your production time and bottom 
line. The circulation system is a standard 
component that allows the operator to push a 
button and walk away. Whether you art 
purging, coating, washing-up or by-passing 
each is fully automated and timed. In addition, 
the dean-up water reservoir is heated to 
provide optimum line and head cleaning. 

The Super Blue EZ Automatic Pump and 
Recirculation System is offered as a separate 
product to suit most anikn coating systems, 
whether it be a blanket coater. tower coater. 
flexographic coater or web coater. 



The Super Blue iZ Blanket Coater is installed directly onto the 
delivery or coating/dummy unit of your press for applying 
any one of a number of aqueous or UV coatings or inks at the 

last print unit blanket cylinder. 



The Super Blue EZ Impression 
Cylinder Coater is installed between 
the gripper chain rails of the press 
delivery, but utilizes its own delivery 
blanket cylinder to add a coating 
unit without losing a print unit 
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The Super Blue iZ Automatic Pump and 
Recirculation System is common to the entire IZ 
Print/Coat Family as a standard component. 
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Printing Research, Inc. 



10954 Shady Trail Dallas, Texas 75220 U.S.A. 
Telphorie: 214-353-9000 
Telex: 794028 Superblue dal 
Fax: 214-357-5847 
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Another Fine Product From Trie Makers Of The Potented Super Blue* System 
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Super Blue BACVAC 
De/iv«ry 



Super Blue Ac 6/onJter 
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Drying Systems 
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Wphone: 214-353-9000 
Telex: 794028 Superblue dal 
Fax. 214-357-5847 
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Instant-drying inks and the elimination of 
spray powder have been the dream of 
every printer and printing buyer. The idea 
was put forward in the 1970's and BO's 
that Jt would be possible to print with 
conventional inks and apply a coating which 
would dry completely before placement on 
the delivery stack. This would place a dry 
skin over the ink, eliminating offsetting, 
sheet marking and the need for spray 
powder. The inks dry under the coating. 

The advent of the 90'$ has made the dream 
a reality. It is now possible to print superior 
quality with conventional inks and coat the 
surface in order to deliver a dry, mark-free 
sheet at full production speeds. This is what 
the Super Blue products from Printing 
Research accomplish for you. 



1 0954 Shady Trail Dalles. Texas 75220 U.S.A. 

Telephone 214-353-9000 
Telex 794026 Superblue da! 

Fax 214.357-5847 
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Instant-drying inks and the elimination off 
spray powder have been the dream of 
every printer and printing buyer. The idea 
was put forward in the 1970'$ and 80's 
that.it would be possible to print with 
conventional inks and apply a tooting which 
would dry completely before placement on 
the delivery stack. This would place a dry 
skin over the ink, eliminating offsetting, 
sheet marking and the need for spray 
powder. The inks dry under the coating. 

The advent of the 90's has made the dream 
a reality. It is now possible to print superior 
quality with conventional inks and coat the 
surface in order to deliver a dry, mark-free 
sheet at full production speeds. This is what 
the Super Blue products from Printing 
Research accomplish for you. 
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Mr. Jerry Williamson 
Williamson Printing Corp. 
6700 Denton Drive 
Dallas TX 75235-4497 

Dear Jerry, 

It was a great pleasure for Steve Garner and me to meet with you, Jesse Williamson and Bill 
Davis. The following confirms our discussion: 

1. EZ Interstation Flexo Printer/Coater 

A. Lithoflex as used by PRI to describe its EZ Printer/Coater process is not in 
conflict with WPC. 

8. PRI is preparing comment for an upcoming coating article in Gjachjc AOS 

Monthly relative to the EZ Printer/Coater family, as well as a presentation for 
the GATF Sheetfed Conference June 25-27, 1995. Both GAM and GATF would 
like input from WPC. We are suggesting that they both contact you direct. 

C. An order for one Super Blue EZ Interstation Flexo Printer/Coater (your PO 3315) 
for installation on the first printing unit of your Heidelberg Speedmaster CD 
6+LYL is in hand. We anticipate delivery to be approximately 90 days. The 
price of the coater is to be negotiated. WPC will continue to use PRI's 
experimental coater installed on the Heidelberg Speedmaster CD 7+L press until 
PRI has delivered and installed the EZI. 

D. A separate discussion document addressing exclusivity is attached. 

2. Heidelberg Speedmaster CD 6+LYL (Press #3) 

A. Gloss readings have been taken of the spot water based primer UV overcoat 
printing job that had various products (golf club, sports shoe, electrical 
connectors, etc.). The findings are as follows: 

1. Highlight areas - 97 points (toe of shoe) 

2. Heavy black solids - 74 points (electrical connectors) 

3. Solid blue - 84 points (credit card) 

We all concluded that this was a classic case of dry back and that we should press forward with 
the installation of HV on this press to alleviate such dry back problems and also to dry metallic 
or specialist water based inks in the future. confidential 

subject to wnmi*;i 
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B. The UV lamps in the upsweep of the delivery are to be moved to the lower last 
horizontal aperture in the extended delivery to: 

1 * Minimize spray powder contamination when running spot UV applications 
2. Minimize the effects of sheet flutter on the cure of UV coatings. This 
needs to be carried out as soon as is convenient to WPC. 

3. Heidelberg Speedmaster CD 8+L (Press #5) 

A. This press is to be supplied UV ready for maximum flexibility. All indications 
up to this point are that the water based flexo metallic, even when thoroughly 
diy, will be prone to pile and back trap when applied on early units of a press. 
The application of UV metallic appears to overcome this problem. The 
installation of UV throughout would enable WPC to print litho, flexo on any unit, 
assuming EZ Flexo Printer Coaters were installed, on any substrate at maximized 
press speeds. 

B. PRI is to furnish WPC with a proposal for an 1 1 lamp 'Cold' UV system for this 
press. 

4. Web Offset 38 Inch UV Coating System 

A. PRI is to arrange a visit for WPC to Sheffer's installation of a UV coater on a 
Heidelberg Harris Ml 000 in Portland, Tennessee. 

B. PRI is to prepare a proposal for a joint Sheffer/PRI coater package for installation^ 
on WPC's newly proposed press. 

We look forward to a continued successful partnership. 

Sincerely yours, 

John Bird 
Product Manager 

JBtln 

Enclosures: 

cc: Jesse Williamson/Williamson Printing Corp. 
Bill Davis/Williamson Printing Corp. 
Bob Emrick/Williamson Printing Corp. 
Steve Garner/PRI 
Steve Baker/PRI N 
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WPC/PRI PARTNERING AGREEMENT FOR THE SUPER BLUE E. 

INTERSTATJON FLEXO PRINTER/COATER fT^ 

□ ■ Q 

1. PRI agrees to manufacture and supply one Super Blue EZ Interstation Flexo 
Printer/Coater (SQJ221S) on an exclusive baas. 

2. Exclusive is to be interpreted to mean that PRI will not supply to printers in the 
commercial litho offset printing market for a period and territory to be defined. 

3. Exclusions include the litho offset printing markets of folding carton, label, and greeting 
cards. 

A. North America, including Mexico and Canada, will be exclusive to WPC for ff * 
months from the date of delivery of the EZ Interstation Flexo Printer/Coater (PO 
#3315). 

B. Texas and its contiguous states (Louisiana, Arkansas, Oklahoma, New Mexico) 

and including Arizona and Colorado will be exclusive for a further 6 months, / 
equaling 12 months from the date of delivery of the EZ Interstation Flexo 
Printer/Coater. 

4. PRI defines 6 months and 12 months exclusivity 3 A and 3B to mean PRI will not accept 
an order for a Super Blue EZ Interstation Flexo Printer/Coater for installation on a 
printing unit prior to the last printing unit of a press. 

5. PRI may request during the term of this agreement to supply to other commercial printers 
and WPC may ng0HfHHnTnHy decline. 
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[57] ABSTRACT 

A retractable in-line inking/coanng apparatus can apply 
either spot or overall inking/coating material to a piate 
and/or a blanket on the first printing unit or on any con- 
secutive printing una of any rotary offset printing press The 
inking/coaung apparatus is pivotally mounted within the 
conventional dampener space of any lithographic printing 
unit The aqueous component of the flexographic pnnung 
ink or aqueous coaling material is evaporated and dned by 
high velocity, hot air dryers and high performance heat and 
moisture extractors so that the aqueous or flexographic :nx 
or coating material on a freshly printed or coated sheet is cry 
and can be dry-trapped on the next printing uniL The 
inking/coating apparatus includes dual cradles that support 
first and second applicator rollers so that the inking/coaung 
apparatus can apply a double bump of aqueous/flexographic 
or UV-curable pnnung ink or coating material to a plate on 
the plate cylinder, while simultaneously applying aqueous, 
flexographic or UV-curable printing ink or coaung materia] 
to a plate or a blanket on the blanket cylinder, and thereafter 
onto a sheet as the sheet is transferred through the nip 
between the blanket cylinder and the impression cylinder. A 
inple bump is printed or coated on the last pnnung unit with 
the aid of an impression cylinder inking/coaung unit. 

19 Claims, 10 Drawing Sheets 
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RETRACTABLE PRINTING/COATING UNIT 
OPERABLE ON THE PLATE AND BLANKET 
CYLINDERS 

FIELD OF THE INVENTION 

This invention relates generally to sheet-fed or web-fed, 
rotary offset lithographic printing presses, and more particu- 
larly, to a new and improved inking/coaung apparatus for the 
in-line application of aqueous or flexographic printing inks, 
primer or protective/decorative coatings applied simulta- 
neously to the plate and blanket of the first or any consecu- 
tive printing unit of any lithographic printing press. 

BACKGROUND OF THE INVENTION 

Conventional sheet-fed. rotary offset printing presses 
typically include one or more printing units through which 
individual sheets are fed and printed. After the last priming 
unit, freshly printed sheets are transferred by a delivery 
conveyor to the delivery end of the press where the freshly 
printed and/or coated sheets are collected and stacked uni- 
formly. In a typical sheet-fed, rotary offset printing press 
such as the Heidelberg Speedmasier line of presses, the 
delivery conveyor includes a pair of endless chains carrying 
grip per bars with gnpper fingers which gnp and pull freshly 
printed sheets from the last impression cylinder and convey 
the sheets to the sheet delivery sucker. 

Since the inks used with sheet fed rotary offset pruning 
presses are typically wet and tacky, special precaution* must 
be taken to prevent marking and smearing of the' freshly 
primed or coated sheets as the sheets are transferred from 
one priming unit to another. The printed ink on the surface 
of the sheet dries relatively slowly and is easily smeared 
during subsequent transfer between printing units. Marking, 
smearing and smudging can be prevented by a vacuum 
assisted sheet transfer apparatus as described in the follow- 
ing U.S. PaL Nos.: 5,113.255; 5,127,329; 5,205.217; 5.228. 
391; 5,243,909; and 5,419,254, all to Howard W. DeMoore, 
co-inventor, and manufactured and sold by Printing 
Research. Inc. of Dallas. Tex\. U.S.A. under its trademark 
BACVAC™. 

In some printing jobs, offsetting is prevented by applying 
a protective and/or decorative coating material over all or a 
portion of the freshly printed sheets. Some coatings are 
formed of a UV-curable or water-dispersed resin applied as 
a liquid solution over the freshly printed sheets to protect the 
ink from offsetting or set-off and improve the appearance of 
;be freshly printed sheets. Such coatings are particularly 
desirable when decorative or protective finishes are applied 
in the printing of posters, record jackets, brochures, maga- 
zines, folding canons and the like. 

DESCRIPTION OF THE PRIOR ART 

Various arrangements have been made for applying the 55 
coating as an in-line printing operation by using the last 
printing unit of the press as the coating applicanon unit. For 
example. U.S. PaL Nos. 4.270,4«3; 4.6*5.414; and 4,779, 
557 disclose coating apparatus which can be moved into 
position to permit the blanket cylinder of the last printing 60 
unit of a printing press to be used to apply a coating material 
over the freshly printed sheets. In U.S. Pat. No. 4.841,903 
(Bird) there are disclosed coaang apparatus which can be 
selectively moved between the plate cylinder or the blanket 
cylinder of the last printing unit of the press so the last t5 
printing unit can only be used for coating purposes. How- 
ever, when coating apparatus of these types are being used, 

CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



50 



the last printing unit cannot be used to print ink to the sheets, 
but rather can only be used for the coaxing operation. Thus, 
while coaling with this type of in- line coating appararus, :he 
pnniing press loses the capability of printing on the las: 
printing unit as it is convened to a coating unit. 

The coater of U.S. Pat. No 5,107,790 (Sliker et al) is 
retractable along an inclined rail for extending and retracing 
a coater head into engagement with a blanket on the blanket 
cylinder. Because of its size, the rail-retractable coater can 
only be installed between the last printing unit of the press 
and the delivery sheet stacker, and cannot be used for 
interunit coating. Tht coater of U.S. PaL No. 4,615.293 
(Jahn) provides two separate, independent coaters located on 
the dampener side of a convened printing unit for applying 
lacquer to a plate and to a rubber blanket. Consequent, 
although a plate and blanket are provided, the coaung urn: 
of Jahn' s press is restricted to a dedicaied coaung operation 
only. i 

Proposals have been made for overcoming the loss of a 
printing unit when in-line coating is used, for example as se: 
forth in U.S. Pat. No. 5,176,077 to Howard W DeMoore 
(co- inventor and assignee), which discloses a coanng appa- 
ratus having an applicator roller positioned to apply the 
coaung material to the freshly printed sheet while the sheet 
is still on the last impression cylinder of the press. This 
allows the last printing unit to print and coat simultaneously, 
so that no loss of printing unit capability results. 

Some conventional coalers are rail-mounted and occupy a 
large amount of press space and reduce access to the press 
Elaborate equipment is needed for retracting such coaters 
from the operative coaung position to the inoperauve posi- 
uon. which reduces access to the printing unit. 

Accordingly, there is a need for an in-line inking/coating 
appararus which does not result in the loss of a pnnung urut. 
does not extend the length of the press, and which can pnm 
and coat aqueous and flexographic inks and coaung mate- 
rials simultaneously onto the plate and blanket on any 
lithographic pnnung unit of any lithographic pnnung press, 
including the first pnnung unit. 

OBJECTS OF THE INVENTION 

Accordingly, a general object of the present invention is 
to provide improved inking/coating apparatus which is 
capable of selectively applying ink or coating material to a 
plate on a plate cylinder or ink or coaung material to a plate 
or blanket on a blanket cylinder. 

A specific object of the present invention is to provide 
improved inking/coanng apparatus of the character 
described which is extendable into inking/coating engage- 
ment with either a plate on a plate cylinder or to a plate or 
blanket on a blanket cylinder. 

A related object of the present invention is to provide 
improved inking/coating apparatus of the character 
described which is capable of being mounted on any litho- 
graphic pnnong unit of the press and does not interfere wild 
operator access to the plate cylinder, blanket cylinder, or 
adjacent pnnung units. 

Another object of the present invenuon is to provide 
improved inking/coanng apparatus of the character 
described, which can be moved from an operauve inking/ 
coaung engagement posiooo adjacent to a plate cylinder or 
a blanket cylinder to a non-operative, retracted posiuoa 

Still another object of the present invenuon is to provide 
unproved mkiniy coating appararus of the character 
descnbed. which can be used for applying aqueous, fiexo- 
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graphic and ultra-violet curable inks and/or coarings in 
combination with lithographic, flexographic and waterless 
printing processes on any rotary offset printing press. 

A related object of the present invention is 10 provide 
improved inking/coaung apparatus of the character 
described, which is capable of applying aqueous or flexo- 
graphic ink or coanng material on one pnnung unit, for 
example the first printing unit, and drying the ink or coating 
material before it is printed or coated on the next printing 
unit so that it can be overprinted or overcoated immediately 
on the next pnnung unit with waterless, aqueous, flexo- 
graphic or lithographic inks or coating materials. 

Yet another object of the present invenoou is to provide 
improved inking/coating apparatus for use on a multiple 
color rotary offset printing press that can apply ink or 
coating material separately and/or simultaneously to the 
plate and/or blanket of a pnnung unit of the press from a 
single operauve posiuon, and from a single inking/coaung 
apparatus. 

A related object of the present invennon is to provide 
improved inking/coating apparatus of the character 
described, in which virtually no pnnung unit adjustment or 
alterauon is required when the inking/coaung apparatus is 
convened from plate to blanket pnnung or coating and vice 
versa. 

Another object of the present invention is to provide 
improved inking/coaung apparatus that' can be operably 
mounted m the dampener space of any lithographic pnnung 
unit for inking/coanng engagement with other a plate on a 
plate cylinder or a plate or blanket on a blanket cylinder, and 
which does not interfere with operator movement or activi- 
ues in the interunit space between printing units. 

SUMMARY OF THE INVENTION 

The foregoing objects are achieved by a reuactable, 
in-line inking/coaong appararus which is mounted on the 
dampener side of any pnnung unit of a rotary offset press for 
movement between an operative (on-unpression) inking/ 
coating posiuon and a retracted, disengaged (Off-impres- 
sion) position. The inking/coating apparatus includes an 
applicator roller which is movable into and out of engage- 
ment with a plate on a plate cylinder or a blanket on a 
blanket cylinder. The inking/coanng applicator head is piv- 
otally coupled to a printing unit by pivot pins which are 
mounted on the press side frames is Use traditional dampener 
space of the printing unit in parallel alignmeni with the plate 
cylinder and the blanket cylinder. This dampener space 
mounting arrangement allows the inksng/coanng unit to be 
installed between any adjacent printing units on the press. 

In the preferred embodiment, the applicator bead includes 
verucaily spaced pairs of cradle members with one cradle 
pair being adapted for supporting an inking/coaung appli- 
cator roller in augnment with a plaxe cylinder, and the other 
cradle pair supporting an inking/coating applicator roller in 
alignment with the blanket cylinder, respectively, when the 
applicator head is in the opemive position, Because of the 
pivotal support provided by the pivot pins, the applicator 
head can be extended and retracted within the limited space 
available in the tradiuonal dampener space, without restna- 
ing operator access to the printing unit cylinders and without 
causing a pnnung unit to lose its pnnung capability. 

When the inJang/coaung apparatus is used in combinauon 
with a flexographic printing plate and aqueous or flexo- 
graphic ink or coating material, the water component of the 
aqueous or flexographic ink or coating material on the 
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freshly printed or coated sheet is evaporated and dned oy a 
high velocity, hot air interurut dryer and a high volume hear 
and moisture extractor assembly so that the freshly pr.nied 
ink or coanng matenal is dry before the sheet is pnnted or 
coated on the next pnnung unit. This quick drying process 
permits a base layer or film of ink. for example opaque white 
or metallic (gold, silver or other metallic* ) iak to be pneted 
on the first pnnung unit, and then overpnnted on the aext 
pnnung unit without back -trap ping or dot gain 

The constmcuon and operauon of the present invenuon 
will be understood from the following detailed description 
taken in conjuncuon with the accompanying drawings which 
disclose, by way of example, the principles and advantages 
of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a sheet fed. rotary offsei 
pnnung press .having inking/coating apparatus embooyir.a 
the present invention; 

FIG. 2 is a simplified perspecuve view of the single head, 
dual cradle inking/coaung apparatus of the present mven- 
uon; 

FIG. 3 is a schematic side elevauonal view of the pnnung 
press of FIG. 1 having single head, dual cradle inking/ 
coating apparatus installed in the traditional dampener posi- 
tion of the first* second and last pnnung units; 

FIG. 4 is a simplified side eievational view showing the 
single head, dual cradle inking/coaung appararus in ;he 
operauve inking/coaung posiuon for simultaneously prat- 
ing on the pnnung plate and blanket on the fourth pnnung^ 
unit; 

RG. 5 is a simplified side elevauonal view showing the 
single head, dual cradle inking/coaung apparatus m the 
operative posiuon for spot or overall inking or coating on :he 
blanket of the first printing unit, and showing the dual cradle 
inking/coaung appararus in the operauve posinon for spot or 
overall inking or coaung on the pnnting plate of the seconc 
pnnung unit; 

FIG. 6 is a simplified side eievational view of die single 
head, dual cradle inking/coaung apparatus of FIG. 4 and 
FIG. 5. parually broken away, showing the single head, dual 
cradle inking/coating apparatus in the operauve coaung 
posiuon and having a sealed doctor blade reservoir assembly 
for spot or overall coanng on the blanket; 

FIG. 7 is a schematic view showing a heat exchanger and 
pump assembly connected to the single head dual cradle 
inking/coating appararus for circulating tempera cure con- 
trolled ink or coating material to the inking/coanng appa- 
rarus; 

FIG. 8 is a side elevauonal view, parually broken away, 
and similar to FIG. 6 which illustrates an altemauve coaung 
head arrangement; 

FIG. 9 is a simplified elevauonal view of a pnnting unit 
which illustrates pivotal coupling of the inking/coaung 
apparatus on the printing unit side frame members. 

FIG. 10 is a view similar to FIG. 2 in which a pair of spin 
applicator rollers are mounted in the upper cradle and lower 
cradle, respecnvely; 

FIG. 11 is a side eievational view of a split applicator 
roller. 

FIG. 12 is a perspecuve view of a doctor blade reservoir 
which is centrally partitioned by a seal element, 

FIG. 13 is a sectional view showing sealing engagement 
of the split applicator roller against the partition seal element 
of FIG. 12; 
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FIG. 14 is a view similar to FIG. 8 which illustrates as 
aliemaiive inking/coating embodiment; 

RG. 15 is a simplified side elevational view of a substrate 
which has a bronzed-like finish which is applied by simul- 
taneous operation of the dual applicator roller embodiment 
of FIG. 14, 

FIG 16 is a side elevational view, partly in section, of a 
pan roller having separate transfer surfaces mounted on a 
split founiain pan; 

FIG. 17 is a simplified side elevational view of the dual 
cradle inking/coaung apparatus, partially broken away, 
which illustrates an alternative inking/coating head appara- 
tus featuring a single doctor blade assembly, amlox appli- 
cator roller mounted on the lower cradle; and , 5 

FIG. 18 is a side elevanonal view, partly in section, of a 
single doctor blade anilox applicator roller assembly having 
separate transfer surfaces, and a spbt fountain pan having 
separate fountain compartments, with the separate fountain 
compartments being supplied with different inks or coating 20 
materials from separate off-press sources. 
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As used herein, the term "processed" refers to printing 
and coating methods which can be applied to either side of 
a substrate, including the applicauon of lithographic, water- 
less, UV-curable. aqueous and flexographic inks and/or 
coatings- The term "substrate" refers to sheet and web 
material. Also, as used herein, the term "waterless printing 
plate" refers to a pruning plate having image areas and 
non-image areas which are oleophilic and oleophobic, 
respectively. "Waterless printing ink" refers 10 an oil-based 
ink which does not contain a significant aqueous component. 
"Flexographic plate" refers to a flexible printing plate hav- 
ing a relief surface which is wertable by flexographic ink or 
coating material. "Flexographic printing ink or coating 
material" refers to an ink or coating material having a base 
constituent of either water, solvent or UV-curable liquid. 
"UV-curable lithographic printing ink and coating materia]" 
refers to oil-based printing inks and coaling materials that 
can be cured (dried) photomechanically by exposure to 
ultraviolet radiation, and that have a semi-paste or gel-like 
consistency. "Aqueous printing ink or coating material" 
refers to an ink or. coating material that predominantly 
contains water as a solvent, diluent or vehicle. A "relief 
plate" refers to a printing plate having image areas which are 
raised relative to non-image areas which are recessed. 

As shown in the exemplary drawings, the present inven- 
tion is embodied in a new and improved in-line inking/ 
coating apparatus, herein generally designated 10, for apply- 
ing aqueous, flexographic or UV-curable inks or protective 
and/or decorative coatings to sheets or webs printed in a 
sheet-fed or web-fed, rotary offset printing pros, herein 
generally designated 11 In this instance, at shown in FIG. 
1. the inking/coaung apparatus 10 is installed in a four unit 
rotary offset pnnnng press 12, such as that manufactured by 
Heidelberger Dructaiuscninen AG of Germany under its 
designation Heiddbeig Speedinaster SM 102 <40M02cm). 60 

The press 12 u Hu^ t press frame 14 coupled at one end, 
herein the right end, to a sheet feeder 16 from which sheets, 
herein designated S, are individually and sequentially fed 
into the press, and at the opposite end. with a sheet delivery 
stacker 20 in which the freshly printed sheets are collected 
and stacked. Interposed between the sheet feeder 16 and the 
sh ~r delivery stacker 20 are four substantially identical 
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sheet printing units 22, 24, 26 and 28 which can print four 
different colors onto the sheets as they are mnsferred 
through the press 12. The printing units are housed witrun 
printing towers Tl, T2, T3 and T4 formed by side frame 
members 14. US. Each pnnnng tower has a debvery side 25 
and a dampener side 27. A dampener space 29 is parually 
enclosed by the side frames on the dampener side of the 
printing unit 

As illustrated, the printing units 22, 24, 26 and 28 are 
substantially idenucal and of convenuonal design. The first 
pnnnng unit 22 includes an in-feed transfer cylinder 30. a 
plate cylinder 32, a blanket cylinder 34 and an impression 
cylinder 36, all supported for rotation in parallel alignment 
between the press side frames 14, 15 which define printing 
unit towers Tl, T2, T3 and T4. Each of the first three pnnur.g 
units 22, 24 and 26 have a transfer cylinder 38 disposed to 
transfer the freshly pnnted sheets from the adjacent impres- 
sion cylinder and transfer the freshly printed sheets to the 
next printing unit via an intermediate transfer drum 40 

The last printing unit 28 includes a delivery cylinder 42 
mounted on a delivery shaft 43 The delivery cylinder 42 
supports the freshly pnnted sheet 18 as it is transferred from 
the last impression cylinder 36 to a delivery conveyor 
system, generally designated 44. which transfers the freshly 
pnnted sheet to the sheet delivery slacker 20 To prevent 
smeanng during transfer, a flexible covering is mounted on 
the delivery cylinder 42, as described and claimed in U.S. 
PaL No 4,402,267 to Howard W. DeMoore, which is 
incorporated herein by reference. The flexible covering is 
manufactured and sold by Printing Research. Inc. of Dallas. 
Tex., U.S.A., under its trademark SUPER BLUE® Option- 
ally, a vacuum-assisted sheet transfer assembly manufac- 
tured and sold by Pnnting Research. Inc. of Dallas. Tex.. 
U.S.A., under its trademark BACVAC® can be subsutu:ed 
for the delivery transfer cylinder 42 and flexible covering 

The delivery conveyor system 44 as shown in FIG. 3 is of 
convenuonal design and includes a pair of endless delivery 
gripper rhaim 46, only one of which is shown carrying at 
regular spaced locations along the chains, laterally disposed 
gripper bars having gnpper fingers used to gnp the leading 
edge of a freshly printed or coaled sheet 18 after u leaves the 
nip between the impression cylinder 36 and delivery cylin- 
der 42 of the last printing unit 23. As the leading edge is 
gnpped by the gripper fingers, the delivery chains 46 pull the 
sheet away from the last impression cylinder 36 and convey 
the freshly pnnted or coated sheet to the sheet delivery 
stacker 20. 

Prior to reaching the delivery sheet stacker, the freshly 
pnnted and/or coated sheets S pass under a delivery dryer 48 
which includes a combinanon of infra-red thermal radianon, 
high velocity hot air flow and a high performance heat and 
moisture extractor for drying the ink and/or the protective/ 
decorative coating. Preferably, the delivery dryer 48, includ- 
ing the high performance heat and moisture extractor is 
constructed as described in U.S. application Ser No. 08/1 16, 
711, filed Sep. 3, 1993. entitled "Infra-Red Forced Air Dryer 
and Extractor** by Howard C. Secoc Ronald M. Rendleman 
and Paul D. Copenhaver, commonly assigned to the assignee 
of the present invention, Howard W. DeMoore, and licensed 
to Pnnnng Research. Inc. of Dallas, Tex., U.S.A., which 
manufactures and markets the delivery dryer 48 under its 
trademark AIR BLANKET™. 

In the exemplary embodiment shown in FIG. 3. the first 
printing unit 22 has a flexographic pnnting plate PF 
mounted on the plate cylinder, and therefore neither an 
inking roller train nor a dampening system is required A 
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flexographic printing plate PF is also mounted on the plate 
cylinder of the second printing unit 24. The form rollers of 
the inking roller tram 52 shown mounted on the second 
printing unit 24 are retracted and locked off to prevent plate 
contact. Flexographic ink is supplied to the flexographic 
plate PF of the second printing unit 24 by the inking/coating 
apparatus 10. 

A suitable flexographic printing plate PF is offered by E. 
I. du Pont de Nemours of Wilmington, Del., U.S.A., under 
its trademark CYREL®. Another source is BASF Akneng- 
esellschaft of Ludwigshafen, Germany, which offers a suit- 
able flexographic pnnnng plate under its trademark 
NYLOFLEX®. 

The third priming unit 26 as illustrated in FIG. 3 and FIG. 

4 is equipped for lithographic printing and includes an 
inking apparatus 50 having an inking roller train 52 arranged 
to transfer ink Q from an ink fountain 54 to a lithographic 
plate P mounted on the plate cylinder 32. This is accom- 
plished by a fountain roller 56 and a ductor roller 57. The 
fountain roller 56 projects into the ink fountain 54, where- 
upon its surface picks up ink. The lithographic printing ink 
Q is transferred from the fountain roller 56 to' the inking 
roller tram 52 by the ductor roller 57 The inking roller train 
52 supplies ink Q to the image areas of the lithographic 
printing plate P. 

The lithographic printing ink Q is transferred from the 
lithographic printing plate P to an ink recepuve blanket B 
which is mounted on the blanket cylinder 34 The inked 
image earned on the blanket B is transferred to a substrate 

5 as the substrate is transferred through the tup between the 
blanket cylinder 34 and the impression cylinder 36. 

The inking roller arrangement 52 illustrated in FIG. 3 and 
FIG. 4 is exemplary for use in combination with lithographic 
ink printing plates P It is understood that a dampening 
system 58 having a dampening fluid reservoir DF is coupled 
to the inking roller train 52 (FIG. 4), f ut is not required for 
waterless or flexographic printing. 

The plate cylinder 32 of priming unit 28 is equipped with 
a waterless printing plate PW. Waterless prinnng plates are 
also referred to as dry planogriphic printing plates and are 
disclosed in the following U.S. Pat Nos.: 3,910,187; Reis- 
sue 30,670; U.S. Pat No. 4,086,093; and U.S. Pat. No. 
4.853 3 13. Suitable waterless printing plates can be obtained 
from Toray Industries, Inc. of Tokyo. Japan. A dampening 
system is not used for waterless printing, and waterless 
(oil-baaed) prinnng ink is used. The waterless printing plate 
PW has image areas sad non-image areas which are oleo- 
philic/hydrophilic and oleophotoc/hydrophobic, respec- 
tively. The waterless printing plate PW is engraved or 
etched, with the image areas being recessed with respect to 
the non-image areas. The image area of the waterless 
printing plate PW is rolled-up with the flexographic or 
aqueous printing ink which is transferred by the applicator 
roller 66. Both aqueous and oil-based inks and coatings are 
repelled from the non-image areas, and are retained in the 
image areas. The printing ink or coating is then transferred 
from the image areas to an ink or coating receptive blanket 
B and is printed or coated onto a substrate S. 

For some printing jobs, a flexographic plate PF or a 
waterless printing plate PW is mounted over a resilient 
packing such as the blanket B on the blanket cylinder 34. for 
example as indicated by phantom lines in printing unit 22 of 
FIG. 5. An advantage of this alternative embodiment is that 
the waterless plate PW or the flexographic plate PF are 
resiliency supported over the blanket cylinder by the under- 
lying blanket B or other resilient packing. The radial deflec- 
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uon and give of the resilient blanket B provides unfonr.. 
positive engagement between ±c applicator roller 66 arc a 
flexographic plate or waterless plate 

In thai arrangement, a plate is not mounted on the plate 
cylinder 32; instead, a waterless plate PW is mounted on the 
blanket cylinder, and the inked image on the waterless 
pnnnng plate is not offset but is instead transferred directly 
from the waterless pnnung plate PW to the substrate S The 
water component of flexographic ink on the freshly printed 
sheet is evaporated by high velocity, hot air dryers and high 
volume hear and moisture extractors so that uie freshiy 
printed aqueous or flexographic ink is dned before the 
substrate is printed on the next printing unit. 

Referring now to FIG. 2, FIG. 3 and FIG. 9, the inking/ 
coating apparatus 10 is pivotally mounted on the side frames 
14, 15 for rotation about an axis X. The inking/coaiing 
apparatus 10 includes a frame 60, a hydraulic motor 62, a 
lower gear tram 64, an upper gear train 65, an applicator 
roller 66, a sealed doctor blade assembly 68 (FIG 6), and a 
dnp pan DP, all mounted on the frame 60 The external 
peripheral surface of the applicator roller 66 is wetted by 
contact with liquid coaling material or ink contained in 'a 
reservoir 70. 

The hydraulic motor 62 drives the applicator roller 66 
synchronously with the plate cylinder 32 and the blanket 
cylinder 34 in response to an RPM control signal from the 
press drive (not illustrated) and a feedback signal developed 
by a tachometer 72. While a hydraulic drive motor is 
preferred, other drive means such as an electric drive motor 
or an equivalent can be used. 

When using waterless printing plate systems, ±c tem- 
perature of the waterless printing ink and of the waterless 
printing plate must be closely controlled for good image 
reproducuoiL For example, for waterless offset pnnung wnn 
TORAY waterless pnnung plates PW, n a absolutely nec- 
essary to control the waterless pnnnng plate surface and 
waterless ink temperature to a very narrow range, for 
example 24« C. (75°- F.) to 27 s C (80° R). 

Refemng to FIG. 7, the reservoir 70 is supplied with ink 
or coating which is temperature controlled by a heat 
exchanger 71. The temperature controlled ink or coating 
material is circulated by a positive displacement pump, for 
example a peristaltic pump, through the reservoir 70 and 
bear exchanger 71 from a source 73 through a supply condui t 
75 and a return conduit 77. The heat exchanger 71 cools or 
heats the ink or coating material and maintains the ink or 
coaling and the printing plate within the desired narrow 
temperature range. 

According to one aspect of the present invention, aque- 
ous/flexograpmc ink or coating materia] is supplied to the 
applicator roller 66, which transfers the aqueous/flcxo- 
graphic ink or coating material to the printing plate (FIG. 7), 
which may be a waterless printing plate or a flexographic 
printing plate. When the inking/roaring apparatus is used for 
applying aqueous/flexo graphic ink or coating material to a 
waterless pnnung plate PW, the inking roller train 52 is not 
required, sod is retracted away from the pnnung plate. 
Because the viscosity of aipieous/flexograpmc printing ink 
or coating material varies with t em pe ra ture, it is necessary 
to heat or cool the squeous/flexograpoic pnnung ink or 
coating material to compensate for ambient temperature 
vanauons to maintain the ink viscosity in s preferred oper- 
ating range. 

For example, the temperature of the pnnnng press can 
vary from around 60" F. (15* C) in the morning, to around 
85' F (29* C) or more in the afternoon. The viscosity of 
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aqueous/flex ographic printing ink or coaling material can be 
marginally high when the ambient temperature of the press 
is near 60° F. (15* C). and the viscosity can be marginally 
low when the ambient temperature of the press exceeds 85* 
F. C29* C). Consequently, it is desirable to control the 5 
temperature of the aqueous/fiexographic printing ink or 
coating material so that it will wt«4wt«fi the surface tem- 
perature of waterless printing plates within the specified 
temperature range. Moreover, the uik/coating material tem- 
perature should be controlled to maintain the tack of the 10 
aqueous/fiexographic printing ink or coating material within 
a desired range when the ink or coating material ts being 
used in connection with flexographic pruning processes. 

The applicator roller 66 is preferably an anilox fluid 
metering roller which transfers measured amounts of pnnt- 15 
ing ink or coating material to a plate or blanket. The surface 
of an anilox roller is engraved with an array of closely 
spaced, shallow depressions referred as "cells**. Ink or 
coating from the reservoir 70 flows into the cells as the 
anilox roller turns through the reservoir. The transfer surface 
of the anilox roller is "doctored" (wiped or scraped) by dual 
doctor blades 68A, 68B to remove excess ink or coaling 
material. The ink or coaling metered by the anilox roller is 
that contained within the cells. The dual doctor blades 68A. 
68B also seal the supply reservoir 70. 

The anilox applicator roller 66 is cylindrical and may be 
constructed in various diameters and lengths, containing 
cells of various sizes and shapes. The volumetric capacity of 
an anilox roller is determined by cell sire, shape and number 
of cells per unit area. Depending upon the intended appli- 
cation, the cell pattern may be fine (many small cells per unit 
area) or coarse (fewer large cells per unit area). 

By supplying the ink or coaxing material through the 
inking/coating apparatus 10. more ink or coating material 
can be applied 10 the sheet S as compared with the inking 
roller train of a lithographic printing unit. Moreover, color 
intensity is stronger and more brilliant because the aqueous 
or flexographic ink or coaxing material is applied at a much 
heavier film thickness or weight than can be appbed by the 
lithographic process and the aqueous or flexographic colors 
are not diluted by dampening solution. 

Preferably, the sealed doctor blade assembly 68 is con- 
structed as described in U.S. Pit No. 5,176,077 to Howard 
W. DeMocre, co-inventor and assignee, which is incorpo- 
rated herein by reference. An advantage of using a sealed 
reservoir is thai fast drying ink or coaling material can be 
used. Fast drying ink or coating material can be used in an 
open fountain S3 (see FIG. 8); however, open air exposure 
causes the water and solvents in the fast-drying ink or 
coating material to e v ap or at e faster, thus the ink or 

coating material to dry prematurely and change viscosity. 
Moreover, an open fountain emits unwanted odors into the 
press room. When the sealed doctor blade assembly is 
utilized, the pump (FIG. 7) which circulates ink or coating 
material to the doctor blade head is preferably a peristaltic 
pump, which does not inject air into the feeder lines which 
supply the ink or coaxing reservoir 70 and helps to prevent 
the formation of air bubbles and foam within the ink or 
coating material. 60 

An inking/coating apparatus 10 having an alternative 
applicator roller arrangement is illustrated in FIGS. 10-13. 
In this arrangement, the engraved metering surface of the 
anilox applicator rollers 66, 67 are partitioned by smooth 
seal surfaces 66C which separates a first engraved peripheral 65 
surface portion 66A from a second engraved peripheral 
surface portion 66B. Likewise, smooth seal surfaces 66D. 
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66E are formed on the opposite end poruons of ;he appli- 
cator roller 66 for engaging end seals 134, 136 (FIG 12) of 
the doctor blade reservoir The upper applicator roller 67 has 
engraved anilox metering surfaces 67A and 67B which are 
separated by a smooth seal band 67C 

Referring now to FIG. 12 and FIG. 13, the reservoir 70 of 
the doctor blade head 68 is partitioned by a curved seal 
element 130 to form two separate chambers 70 A. 70B. The 
seal element 130 is secured to the doctor blade heac within 
an annular groove 132. The seal element 130 :s preferably 
made of polyurethane foam or other durable, resiiieni foam 
material The seal element 130 is engaged by the seal band 
66, thus forming a rotary seal which blocks the leakage of 
ink or coaung material from one reservoir chamber into the 
other reservoir chamber Moreover, the seal band provides 
an unpnmed or uncoaied area which separates the printed or 
coated areas from each other, which is needed for work and 
turn printing jobs or other printing jobs which pnnt two or 
more separate images onto the same substrate. 

Another advantage of the split applicator roller embodi- 
ment is that it enables rwo or more flexographic inks or 
coating materials to be printed simultaneously within the 
same lithographic printing unit. That is, the reservoir cham- 
bers 70A. 70B of the upper doctor blade assembly can be 
supplied with gold ink and silver ink, for example, while the 
reservoir chambers 70A, 70B of the lower doctor blade 
assembly can be supplied with inks of two additional colors, 
for example opaque white ink and blue ink. This permits the 
opaque white ink to be overprinted with the gold ink. and the 
blue ink to be overprinted with the silver ink on the same 
pruning unit on any lithographic press. 

Moreover, a catalyst can be used in the upper doctor blade 
reservoir and a reactive ink or coaxing material can be used 
in the lower doctor blade reservoir. This can provide various 
effects, for example improved chemical resistance and 
higher gloss levels. 

The split applicator roller sections 67 A, 67B m the upper 
cradle position can be used for applying rwo separate inks or 
coating materials simultaneously, for example flexographic, 
aqueous and ultra-violet curable inks or coating materials, to 
separate surface areas of the plate, while the lower applicator 
roller sections 66 A, 66B can apply an initiator layer and a 
micro-encapsulated layer simultaneously to separate blanket 
surface areas. Optionally, the metering surface poruons 66A. 
66B can be provided with different ceQ metering capacities 
for providing different printing effects which are being 
pnmed sirnultaneously. For example, the screen line count 
on one half-section of an anilox applicator roller is prefer- 
ably in the range of 200-600 lines per inch (79-236 lines per 
cm) for half-tone images, and the screen line count of the 
other half-section is preferably in the range of 100-300 lutes 
per inch (39-118 lines per cm) for overall coverage, high 
weight applications such as opaque white. This split arrange- 
ment in combination with dual applicator rollers is particu- 
larly advantageous when used in connection with "work and 
turn** printing jobs. 

Referring again to FIG. 8, instead of using the sealed 
doctor blade reservoir assembly 68 as shown in FIG. 6. an 
open fountain assembly 69 is provided by the fountain pan 
53 which contains a volume of liquid ink Q or coaung 
material. The liquid ink or coating material is transferred to 
the applicator roller 66 by a pan roller 55 which turns in 
contact with ink Q or coaung material in the fountain pan. 
If a split applicator roller is used, the pan roller 55 is also 
split, and the pan is divided into two pan sections 53A, 53B 
by a separator plate 53P, as shown in FIG. 16. 
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In the alternative embodiment of FIG. 16, the pan roller 
55 is divided into two pan roller sections 55A, 55B by a 
centrally located, annular groove 59 The separator plate 53P 
is received within and centrally aligned with the groove 59. 
but does not touch the adjoining roller faces. By this 5 
arrangement, two or more inks or coating materials Ql, Q2 
are contained within the open pan sections 55A, 55B for 
transfer by the split pan roller sections 53 A, 53B, respec- 
tively. This permits two or more flexographic inks or coating 
materials to be transferred to two separate image areas on the 10 
plate or on the blanket of . the same printing unit. This 
arrangement is particularly advantageous for work and cum 
printing jobs or other printing jobs which print two or more 
separate images onto the same substrate. 

The frame 60 of the inking/coating apparatus 10 includes 13 
side support members 74, 76 which support the applicaior 
roller 66. gear train 64, gear train 65, doctor blade assembly 
68 and the drive motor 62. The applicaior roller 66 is 
mounted on stub shafts 63A. 63B which are supported at 
opposite ends on a lower cradle assembly 100 formed by a 20 
pair of side support members 78, 80 which have sockets 79, 
81 and retainer caps 101, 103. The stub shafts are received 
in roller bearings 105, 107 which permit free rotation of the 
. applicaior roller 66 about its longitudinal axis Al (axis A2 
in the upper cradle). The retainer caps 101, 103 hold the stub 25 
shafts 63A, 63B and bearings 105. 107 in the sockets 79. 81 
and hold the applicator roller 66 in parallel alignment with 
the pivot axis X. 

The side support members 74, 76 .also nave an upper 
cradle assembly 102 formed by a pa* of side support 30 
members 82. 84 which are vertically spaced with respect to 
the lower side plates 78, 80. Each cradle 100, 102 has a pair 
of sockets 79. 81 and 83. 85, respectively, for holding an 
applicator roller 66. 67 for spot coaling or inking engage- ^ 
mem with the printing plate P on the plate cylinder 32 (FIG. J 
4) or with a printing plate P or a blanket B on the blanket 
cylinder 34. 

Preferably, the applicator roller 67 (FIG. 8, FIG. 9) the 
upper cradle (plate) position is an anilox roller having a ^ 
resilient transfer surface. In the dual cradle arrangement as 
shown in FIG. 2. the press operator can quickly change from 
blanket inking/coating to plate inking/coating within min- 
utes, since it is only necessary to release, remove and 
reposition or replace the applicator roller 66. 45 

The capability to simultaneously print m the flexographic 
mode, the aqueous mode, the waterless mode, or the litho- 
graphic mode on different printing units of the same litho- 
graphic press and to print or coat from either the plate 
position or the blanket position on any one of the priming » 
units is referred to herein as the LTTHOFLEXT* printing 
process or system. UTHOFLEX™ is a trademark of Print- 
ing Research, Inc. of Dallas, Tex., U.S.A., exclusive licensee 
of the presem invention 

Referring now to FIG. 14, an inking/coating apparatus 10 55 
having an inking/coating assembly 109 of an alternanve 
design is installed in the upper cradle position for applying 
ink and/or coating material to a plate P on the plate cylinder 
31 According to this alternanve embodiment, an applicator 
roller 67R having a resilient transfer rurface is coupled to an fiO 
anilox fluid metering roller which transfers measured 
amounts of printing ink or coating material to the plate P. 
The anilox roller Ul has a transfer surface constructed of 
metal, ceramic or composite material which is engraved with 
cells. The resilient appUcaior roller 67R is interposed in « 
transfer engagement with the plate P and the metering 
surface of the anilox roller 111. The resilient transfer surface 



of the applicator roller 67R provides uniform, posiuve 
engagement with the plate. 

Referring now to FIG. 17, an lnJaog/coaung apparatus 10 
having an altemauve inking/coaung assembly 113 is 
installed in the lower cradle assembly 100 for applying 
flexographic or aqueous ink and/or coating material Q to a 
plate or blanket mounted on the blanket cylinder 34. Insieac 
of using the sealed, dual doctor blade reservoir assembly 68 
as shown in FIG. 6. an open, single doctor blade anilox roher 
assembly 113 is supplied with liquid ink Q or coaling 
material contained in an open fountain pan U7 The hqujd 
ink or coating material Q is transferred to the engraved 
transfer surface of the anilox roller 66 as it :ums in :>.e 
fountain pan 117 Excess ink or coating material Q ts 
removed from the engraved transfer surface by a single 
doctor blade 68B The liquid ink or coating material Q :s 
pumped from an off-press source, for example the drum 73 
shown in FIG. 17. through a supply conduit 119 :ruo :ne 
fountain pan 117 by a pump 120. 

For overall inking or coating jobs, the metering transfer 
surface of the anilox roller 66 extends over its er.ure 
peripheral surface. However, for certain printing jobs which 
print two or more separate images onto the same subsiraie, 
for example work and urn printing jobs, the metering 
transfer surface of the anilox applicator roller 66 is pan:- 
uoned by a centrally located, annular undercut groove 66C 
which separates first and second metering transfer surfaces 
66A, 66B as shown in FIG. U and FIG. 18. 

The single doctor blade 68B has an edge 68E which wipes 
simultaneously against the split metering transfer surfaces 
66A, 66B. In this single blade, split anilox roller emsoci- 
ment 113, it is necessary to provide dual supply sources, for 
example drums 73A, 73B. dual supply lines 119A. 119B. 
and dual pumps 120A, 120B. Moreover, the fountain pan 
117 is also split, and the pan 117 is divided into ;*o par. 
sections 117A, 117B by a separator plate 121. as shows m 
FIG 18. The separator plate 121 is centrally aligned wiu the 
undercut groove 66C, but does not touch the adjoining roller 
faces. 

Although the single blade, spin anilox applicator roller 
assembly 113 is shown mounted in the lower cradle position 
(FIG. 17), it should be understood that the single blade, split 
anilox applicator roller assembly 113 can be mounted and 
used ui the upper cradle posiuon, as well. 

According to another aspect of the present invention, the 
inking/coating apparatus 10 is pivotally coupled on horizon- 
tal pivot pms 88P 90P which allows the single head, dual 
cradle inking/coating apparatus 10 to be mounted on any 
lithographic printing unit. Referring to FIG. 9. the horizontal 
pivot pins 88P, 90P are mounted within the tradiuonai 
dampener space 29 of the prinbng unit and are secured to the 
press side frames 14, 15, respectively. Preferably, the pivot 
support pins 8>P, 90P are secured to the press side frames by 
a threaded fastener. The pivot support pins are received 
wiiiun circular openings 88, 90 which intersect the side 
support members 74, 76 of the miring/coating apparatus 10. 
The horizontal support pins 88P, 90P are disposed in paral lei 
alignment with rotational axis X and with the plate cylinder 
and blanket cylinder, and are in longitudinal alignment with 
each other. 

Preferably, the pivot pins 88P, 90P are located in the 
dampener space 29 so that the rotational axes Al. A2 of the 
applicator rollers 66. 67 are elevated with respect to the nip 
contact points NL N2. By that arrangement, the transfer 
point between the applicator roller 66 and a blanket on \ht 
blanket cylinder 34 (as shown in FIG. 8) and the transfer 
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point between the applicator roller 66 and a plate on the pi axe 
cylinder 32 (as shown in FIG. 5) are above the radius lines 
Rl. R2 of the plate cylinder and the blanket cylinder. , 
respectively. This pennies the inking/coaung apparatus 10 to 
move clockwise to retract the applicator roller 66 to an < 
off-impression position relative to the blanket cylinder in 
response to a single extension stroke of the power actuator 
arms 104 A, 106A. Similarly, the applicator roller 66 is 
moved counterclockwise to the on -impression operative 
position as shown in FIGS. 4, 5, 6 and 8 by a single 0 
retraction stroke of the actuator arms 104A. 106A, respec- 
tively. 

Preferably, the pivot pins are made of steel and the side 
support members are made of aluminum, with the steel pivot 
pins and the aluminum collar poruon bordering the' circular 
openings 88, 90 forming a low fncuon journal By this 
arrangement, the inking/coating apparatus 10 is freely rotax* 
aoie clockwise and counterclockwise wiih respect to the 
pivot pins 88P, 90P. Typically, the arc length of rotation is 
approximately 60 mils (about 1.5 mm). Consequently, the 
inking/coating apparatus 10 is almost totally enclosed within 20 
the dampener space 29 of the printing unit in the on* 
unpression position and in the off-impression position. 

The cradle assemblies 100 and 102 position the applicator 
roller 66 in inking/coating alignment with the plate cylinder 
or blanket cylinder, respectively, when the inking/coating 23 
apparatus 10 is extended to the operative (on-impression) 
position. Moreover, because the inking/coating apparatus 10 
is installed within the dampener space 29, it is capable of 
freely routing through a small arc while extending and 
retracting without being obstructed by the press side frames 30 
or other parts of the printing press. This makes it possible to 
install the inking/coating apparatus 10 on any lithographic 
printing unit Moreover, because of its internal mounting 
posiuon within the dampener space 29, the projection of the 
inking/coanng apparatus 10 into the space between printing 35 
units is minimal This assures unrestricted operator access to 
the pnnung unit when the applicator head is in the operative 
(on-impression) and retracted (off-tmpression) positions. 

As shown in FIG. 4 and FIG. 5, movement of the 
inking/coaung apparatus 10 is counterclockwise from the 
retracted (off-impression) posiuon to the operative (oo- 
impression) position. 

Although the damprnw side installation is preferred, the 
inking/coaung apparatus 10 can be adapted for operation on 4J 
the delivery side of the printing unit, with the inking/coating 
apparatus being movable from a retracted (off-impressioo) 
position to an oa-impression posiuon for engagement of the 
applicator roller with either a plate on the plate cylinder or 
a blanket on the blanket cylinder on the delivery side 25 of M 
the printing unit 

Movement of the inkmg/coating apparatus 10 to the 
operative (on-impression) position is produced by power 
actuators, preferably double acting pneumatic cylinders 104, 
106 which have extendable/retractable power transfer arms 55 
104 A, 106 A, respectively. The first pneumatic cylinder 104 
is pivotally coupled to the press frame 14 by a pivot pin 108, 
and the second pneumatic cylinder 106 is pivotally coupled 
to the press frame 15 by a pivot pin 110. In response to 
selective acruanon of the pneiimarir cylinders 104, 106, the w 
power transfer arms 104 A, 106A are extended or retracted. 
The power transfer arm 104A is pivoully coupled to the side 
support member 74 by a pivot pin 112. Likewise, the power 
jansfer arm 106A is pivotally coupled to the side support 
member 76 by a pivot pin 114. 65 

As the power arms extend, the inking/coanng apparatus 
10 is routed clockwise on the pivot pins 88P, 90P, thus 
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moving the applicator roller 66 to the off-impression posi- 
tion. As the power arms retract, the inking/coaier appararus 
60 is rotated counterclockwise on the pivot pins 88P, 90R 
thus moving the applicator roller 66 to the on-impression 
position. The torque applied by the pneumatic acruaton is 
transmitted to the inking/coanng apparatus 10 through the 
pivot pin 112 and pivot pin 114. 

Fine adjustment of the on-impression position of the 
applicator roller relative to the plate cylinder or '-he bianke: 
cylinder, and of the pressure of roller engagement, is pro- 
vided by an adjustable stop assembly 115. The adjustable 
stop assembly 115 has a threaded bolt 116 which is eng- 
agable with a bell crank 118. The bell crank 118 is pivotally 
coupled to the side support member 74 on a pin 120. One 
end of the bell crank 118 is engagable by the threaded bolt 
116, and a cam roller 122 is mounted for rotation on us 
opposite end. The striking point of engagement is adjusted 
by rotation of the bolt 116 so that the applicator roller 66 is 
properly positioned for inking/coating engagement with the 
plate P or blanket B and provides the desired amount of 
inking/coaung pressure when the inking/coaung assembly 
60 is moved to the operative position. 

This arrangement permits the in-line inking/coating appa- 
ratus to operate effectively without encroaching in the 
mterunit space between any adjacent pnnung umis. and 
without blocking or obstructing access to the cylinders of the 
pnnung units when the inking/coating apparatus is in the 
extended (off-impression) posiuon or retracted (on-impres- 
sion) posiuon. Moreover, when the in-line inking/coaung 
apparatus is in the retracted position, the doctor blade 
reservoir and coating circulation lines can be drained and 
flushed automatically while the printing press is running as 
well as when the press has been stopped for change-over' 
from one job to another or from one type of ink or coating 
to another. 

Substrates which are printed or coated with aqueous 
flexographic printing inks require high veloory hot air for 
drying. When printing a flexographic ink such as opaque 
white or metallic gold, it is always necessary to dry the 
printed substrates between printing units before overprinting 
ibexn. According to the present invention, the water com- 
ponent on the surface of the freshly printed or coated 
substrate S is evaporated and dned by high velocity, hot air 
mterumt dryer and high volume heat and moisture extractor 
units 124, 126 and 128. as shown in FIG. 2, FIG. 4 and FIG 
5. The dryer/extractor units 124. 126 and 128 are onented to 
direct high velocity heated air onto the freshly printed/ 
coated substrates as they are transferred by the impression 
cylinder 36 and the mtermediate transfer drum 40 of one 
printing unit and to another transfer cylinder 30 and to the 
impression cylinder 36 of the next pnnung unit. By that 
arrangement, the freshly printed flexographic ink or coating 
material is dried before the substrate S is overprinted by the 
next printing unit 

The high velocity, hot air dryer and high performance heat 
and moisture extractor units 124, 126 and 128 utilize high 
velocity air jets which scrub and break-up the moist air layer 
which clings to the surface of each freshly printed or coated 
sheet or web. Within each dryer, high velocity air is heated 
as it flows across a resistance heating elrment within an air 
delivery baffle tube. High veloory jets of hot air are dis- 
charged through multiple airflow apertures into an exposure 
zone Z (FIG. 4 and FIO. 5) and onto the freshly primed/ 
coated sheet S as it is transferred by the impression cylinder 
36 and transfer drum 40, respectively. 

Each dryer assembly includes a pair of air delivery dryer 
h*.Ht 1240, 126D and 121D which are arranged in spaced, 
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side-by-side rdatiotiship. The high velocity, hot air dryer 
and high performance heat and moisture extractor units 124, 
126 and 128 ait preferably constructed as disdosed in 
co-peading U.S. patent application Ser. No. 08/132,584, 
filed Oct- 6, 1993, entitled "High Velocity Hot Air Dryer'*, 5 
to Howard W DeMoore, co-inventor and assignee of the 
present invention, and which is incorporated herein by 
reference, and which is marketed by Printing Research, be. 
of Dallas. Tex.. U.S.A., under its trademark SUPER BLUE 
HV™. io 

The hot moisture-laden air displaced from the surface of 
each printed or coated sheet is extracted from the dryer 
exposure zone 2 and exhausted from the printing unit by the 
high volume extractors 124, 126 and 128. Each extractor 
head includes an extractor, manifold 124E, 126H and 128E 12 
coupled to the dryer heads 124D, 126D and 128D and draws 
the moisture, volatile*, odors and hot air through a longitu- 
dinal an gap G between the dryer heads. Best results are 
obtained when extraction is performed simultaneously with 
drying. Preferably, an extractor is closely coupled to the 20 
exposure zone Z at each dryer location as shown in FIG. 4. 
Extractor heads 124 E, 126E and 128E are mounted on the 
dryer beads 124D, 126D and 128D, respectively, with the 
longitudinal extractor air gap C facing directly into the 
exposure zone Z According to this arrangement, each is 
printed or coated sheet is dried before it is printed on the next 
printing uniL 

The aqueous water-based inks used in flexographic prim- 
ing evaporate at a relatively moderate temperature provided 
by the iwenuui high velocity hot air dryers/extractors 124, 30 
126 and 128. Sharpness and print quality are substantially 
improved since the flexographic ink or coanng material is 
dned before it is overprinted on the next printing unit. Since 
the freshly pruned flexographic ink is dry, dot gain is 
substantially reduced and back -crapping on the blanket of 35 
the next panting unit is virtually eliminated. This interunit 
drying/extracting arrangement makes, it possible to print 
flexographic inks such as metallic ink and opaque white ink 
on the first printing unit, and then dry-trap and overprint on 
the second and subsequent priming units. 40 

Moreover, this arrangement permits the first printing unit 
22 to be used as a coater 20 which a flexographic, aqueous 
or UV*curable coaxing material is applied to the lowest grade 
substrate such as recycled paper, cardboard, plastic and the 
like, to trap and seal-in lint, dust spray powder and other 
debris and provide a smoother, more durable printing sur- 
face which can be overprinted on the next printing unit. 

A first down (primer) aqueous coating layer seals-in the 
surface of a low grade, rough substrate, for example, re- ^ 
cycled paper or f^f"*, and improves overprinted dot defi- 
nition and provides better ink lay-down while preventing 
strike-through and show-through. A flexographic UV-cur- 
able coating matrrial can then be applied downstream over 
the pnmer coating, thus producing higher coating gloss. 53 

Preferably, the applicator roller 66 is constructed of 
composite carbon fiber material, metal or ceramic coated 
metal when it is used for applying ink or coanng material to 
the blanket B or other resilient materia] on the blanket 
cylinder 34. When the applicator roller 66 is applied to the 60 
plate, it is preferably constructed as an anilox roller having 
a resilient, compressible transfer surface. Suitable resilient 
roller surface materials include Buna N synthetic rubber and 
EPDM (terpolymer elastomer). 

It has been demonstrated in prototype testing that the 65 
inking/coating apparatus 10 can apply a wide range of ink 
and coating rypea, including fluorescent (Day Glo), pearl- 
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escent, metallic* (gold, silver and other metals), gutter, 
scratch and sniff (micro-encapsulated fragrance), scratcr. 
and reveal, luminous, pressure -sensitive adhesives and the 
like, as well as UV*curable and aqueous coaungs 

With the dampener assembly removed' from the printing 
unit, the mking/coadng apparatus 10 can easily be installed 
in the dampener space for selectively applying flexographic 
inks and/or coatings to a flexographic or waterless printing 
plate or to the blanket. Moreover, overprinting of the flexo- 
graphic inks and coatings can be performed on the next 
printing unit since the flexographic inks and/or coaongs are 
dried by the high velocity, hot air interunit dryer and high 
volume heat and moisture extractor assemoly of the present 
invention. 

The flexographic inks and coatings as used in the present 
invention contain colored pigments and/or soluble dyes, 
binders which fix the pigments onto the surface of «ne 
substrate, waxes, defoamers, thickeners and solvents Aque- 
ous printing inks predominantly contain water as a diluent 
and/or vehicle. The thickeners which are preferred include 
algonates, starch, cellulose and its derivatives, for example 
cellulose esters or cellulose ethers and the like. Coloring 
agents including organic as well as inorganic pigments may 
be derived from dyes which are insoluble in water and 
solvents. Suitable binders include acrylates and/or polyvi- 
nylchlonde. 

When metallic inks are printed, the cells of the anilox 
roller must be appropriately sized to prevent the metal 
particles from getting stuck within the cells. For example, 
for metallic gold ink, the anilox roller should have a screen 
line count in the range of 175-300 lines per inch (68-1 : 8 
lines per cm). Preferably, in order to keep the anilox roller 
cells clear, me doctor blade assembly 68 is equipped witn a 
bristle brush BR (FIG. 14) as set forth in U.S. Pat. No 
5.425,809 to Steven M. Person, assigned to Howarc W 
DeMoore. and licensed to Priming Research. Inc. of Dallas, 
Tex., U.S.A.. which is incorporated herein by reference 

The inking/coating apparatus 10 can also apply UV. 
curable inks and coaungs. If UV-curabie inks and coatings 
are utilized, ultra-violet dryerVextractors are installed adja- 
cent to the high velocity hot air dryer/extractor units 124, 
126 and 128, respectively. 

It will be appreciated mat the UTHOFLEX™ pnnong 
process described herein makes it possible to selectively 
operate a printing unit of a press in the lithographic printing 
mode while simultaneously operating another printing unit 
of the same press in either the flexographic printing mode or 
in the waterless printing mode, while also providing the 
capability to print or coat, separately or simultaneously, 
from either the plate position or the blanket posioon. The 
dual cradle support arrangement of the present invention 1 
makes it possible to quickly change over from inking/ 
coating on the blanket cylinder position to intang/coating on 
the plate cylinder position with minimum press down- time, 
since it is only necessary to remove and reposition or replace 
the applicator roller 66 while the inking/coating apparatus 
10 is in the retracted position It is only necessary 10 remove 
four cap screws, lift the applicator roller 66 from the cradle, 
and reposition it is the other cradle. All of this can be 
accomplished in a few minutes, without removing the mk- 
log/coaung apparatus 10 from the press. 

It is possible to spot coat or overall coat from the plate 
position or from the blanket posioon with flexographic inks 
or coatings on one printing unit and then spot coat or overall 
coat with UV-curable inks or coatings from the plate posi- 
oon or from the blanket potman on another printing urut 
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during the tame press run. Moreover, the press operator can 
spot or overall coat from the plate for one job* and then spot 
and/or overall coat from the blanket on the next job. 

The positioning of the applicator roller relative to the 
plate or blanket is repeatable to a predetermined preset 5 
operative position. Consequently, only minor printing unit 
modifications or alterations may be required for the 
LITHOFLEX™ process. Although automatic extension and 
retraction have been described in connection with the exem- 
plary embodiment, extension to the operative (on-impres- ^ 
sion) position and retraction to a non-operative (off-impres- 
sion) position can be earned out manually, if desired. In the 
manual embodiment, it is necessary to latch the inking/ 
coating apparatus 10 to the press side frames 14, 15 in the 
operative (on-impression) posiuon, and to mechanically 
prop the inking/coating apparatus in the off-impression 
(retracted) posiuon. 

Referring again co FIG. 8, an applicator roller 66 is 
mounted on the lower cradle assembly 100 by side support 
members 78, 80, and a second applicator roller 66 is 
mounted on the upper cradle assembly 102 by side support 
members 82, 84. According to this arrangement, the inking/ 
coaung appararus 10 can apply printing ink and/or coating 
material to a plate on the plate cylinder, while simulta- 
neously applying printing ink and/or coating material to a 
plate or a blanket on the blanket cylinder of the same 25 
pnndng unit. When the same color ink is used by the upper 
and lower applicator rollers from the plate posiuon and from 
the blanket posiuon simultaneously on the same printing 
unit, a "double bump" or double inking films or coaxing 
layers are applied to the substrate S during a single pass of 30 
the substrate through the printing uniL The tack of the two 
inks or coating materials must be compatible for good 
transfer during the double bump. Moreover, the inking/ 
coating apparatus 10 can be used for supplying ink or 
coating material to the blanket cylinder of a rotary offset web 35 
press, or 10 the blanket of a dedicated coanng unit. 

According to conventional bronzing techniques, a metal- 
lic (bronze) powder is applied off-line to previously printed 
substrate which produces a grainy, textured finish or appear* 
ance. The on-line application of bronze material by cooven- «o 
uonal flexographic or lithographic printing will only pro- 
duce a smooth, continuous appearance. However, a grainy, 
textured finish is preferred for highest quality printing 
which, prior to the present invention, could only be pro- 
duced by off-line methods. 45 

Referring now to FIG. 14 and FIG. 15, metallic ink or 
coating material is applied 00-line to the substrate S by 
simultaneous opentioa of the upper and lower applicator 
rollers 67R, 66 to produce an uneven surface finish having 
a bronze-like textured or grainy appearance. According to 50 
the simulated t i ng nucthrMl of the present invention, the 
flexographic bronze ink is applied simultaneously to the 
plate *"H 10 the blanket by the dual cradle inking/coaang 
apparatus 10 at shown in FIG. 14. A resilient applicator 
roller 67R is mounted in the upper cradle 102, and an anilox 55 
applicator roller 66 is mounted 00 the lower cradle 100. The 
rollers are supplied from separate doctor blade reservoirs 70. 
The doctor blade reservoir 70 in the upper cradle posiuon 
supplies bronze ink or coating material having relauvely 
coarse, metallic panicles 140 dispersed in aqueous or flexo- 60 
graphic ink. The come panicle ink or coanng material u 
applied to the plate P by the resilient applicator roller 67R 
in the upper cradle posmon 102. At the same tune, flexo- 
graphic and/or bronze ink or coanng material having rela- 
tively fine, metallic panicles 142 is transferred to the blanket 65 
B by the anilox roller 66 which is mounted on the lower 
cradle 100. 
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The metering surfaces of the upper and lower applicator 
rollers have different cell sizes and volume sic capacities 
which accommodate the coarse and fine metallic parucies. 
For example, the anilox roller 111 mounted in the upper 
cradle posiuon 102 which transfers the coarse metallic 
parucies 140 preferably has a screen line count in the range 
of 100-300 lines per inch (39-118 lines per cm), and the 
metering surface of the anilox roller 66 mounted on the 
lower cradle 100 which transfers the relauvely fine metallic 
panicles 142 preferably has a screen line count in the range 
of 200-600 lines per inch (79-236 lines per cm). 

After transfer from the plate to the blanket, the 5ae 
metallic panicles 142 form a layer over the coarse metallic 
parucies 140. As both bronze layers are offset onto the 
substrate S, the layer of fine metallic parucies 142 is printed 
onto the substrate S with the top layer of coarse metallic 
panicles 140 providing a textured, grainy appearance. The 
fine metallic panicles 142 cover the substrate which would 
otherwise be visible in the gaps between the coarse metallic 
parucies 140. The combination of the coarse panicle layer 
over the fine particle layer thus provides a textured, bronzed- 
like finish and appearance. 

Particulate materials other than metal can be used for 
producing a textured finish. For example, coarse and fine 
parucies of mrtillirpri plastic (glitter), mica parucies (pearl- 
escent) and the like, can be substituted for the metallic 
panicles for producing »f»Kw»t«H surface variations, appear- 
ances and effects. All of the particulate material, including 
the metallic panicles, are preferably in solid, flat platelet 
form, and have a size dimension suitable for application by 
an anilox applicator roller. Other particulate or granular 
material, for example -stone gnt having irregular form and 
size, can be used to good advantage. 

Solid metal particles in platelet form, which are good 
reflectors of light, are preferred for producing the bronzed- 
tike appearance and effect. However, various textured fin- 
ishes, which could have light-reflective properties, can be 
produced by using granular materials such as stone gni~ 
Most commonly used metals include copper, zinc and alu- 
minum. Other ductile metals can be used, if desired. More- 
over, the coarse and fine particles need not be made of the 
same particulate material. Vinous effects and textured 
appearances can be produced by utilizing diverse paniculate 
materials for the coarse pamcles and the fine panicles, 
respectively. Further, either fine or coarse panicle ink or 
coaung material can be printed from the upper cradle 
position, and fine or coarse panicle ink or coating 
material can be printed from the lower cradle position, 
depending on the special or surface finish that is desired. 

It will be appreciated mat the last printing unit 28 can be 
configured for additional inking/coating capabilities which 
include utbographic, waterless, aqueous and flexographic 
processes Various substrate surface effects (for example 
double bump or triple bump inking/coating or bronzing) can 
be performed on the last printing unit. For inple bump 
inking/coating, the last printing unit 28 is equipped with an 
auxiliary in-line inking or coating apparatus 97 as shown in 
FIG. 3 and FIG. 4. The in-line inking or coaling apparatus 
97 allows the application of yet another film of ink or a 
protective or decorative layer of coating material over any 
freshly printed or coated surface effects or special treat- 
ments, thereby producing a triple bump. The tnple bump is 
achieved by applying a third film of ink or layer of coating 
material over the freshly printed or coated double bump 
simultaneously while the substrate is on the impression 
cylinder of the last printing unit. 

When the in-line mking/coanng apparatus 97 is installed, 
it is necessary to remove the SUPER BLUBS flexible 
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covering from tbt delivery cylinder 42, and it is also 
necessary to modify or convert the delivery cylinder 42 for 
inking/coanng service by mounting a plate or blanket B on 
the delivery cylinder 42, as shown in FIG. 3 and FIG. 4. 
Packing material is placed under the plate or blanket B, 3 
-thereby packing the plate or blanket B at the correct packed* 
:o-print radial clearance so thai ink or coating material will 
be printed or coated onto the freshly printed substrate S as 
it transfers through the tup between the plate or blanket B on 
the converted delivery cylinder 42 and the last impression ]0 
cylinder 36. According to this arrangement, a freshly printed 
or coated substrate is overprinted or overcoated with a third 
film or layer of ink or coating material simultaneously while 
a second film or layer of ink or coaong material is being 
over-printed or over-coated on the last impression cylinder 
36. 15 

The auxiliary inking/coating apparatus 97 and the coo- 
verted or modified delivery cylinder 42 are mounted on the 
delivery dnve shaft 43. The inking/coating apparatus 97 
includes an applicator roller, preferably an anilox applicator 
roller 97A. for supplying ink or coating material to a plate 20 
or blanket B on the modified or convened delivery cylinder 
42. The in- iine inking/coaiing apparatus 97 and the modified 
or converted delivery cylinder 42 are preferably constructed 
as described in U.S. Pat. No. 5,176,077 to Howard W. 
DeMoore (co-inventor and assignee), which is hereby incor- M 
poraied by reference. The in-line inking/coating apparatus 
97 is manufactured and sold by Printing Research, Inc. of 
Dallas, Tex.. U.S.A., under its trademark SUPER BLUE E2 
COATER™. 

After the delivery cylinder 42 has bees modified or 30 
converted for inking/coating service, and because of the 
reduced nip clearance imposed by the plate or blanket B. the 
modified delivery cylinder 42 can no longer perform its 
original function of guiding and transferring the freshly ^ 
printed or coated substrate. Instead, the modified or con- 
vened delivery cylinder 42 functions as a pan of the 
inking/coating apparatus 97 by pnnung or coating a third 
down film of ink or layer of coating material onto the freshly 
printed or coated substrate as il is simultaneously printed or ^ 
coated on the last impression cylinder 36. Moreover, the 
mutual tack between the second down ink film or coating 
layer and the third down ink film or coating layer causes the 
overprinted or overcoated substrate to cling to the plate or 
blanket, thus opposing or resisting separation of toe sub* ^ 
strate from the plate or blanket 

To remedy this problem, a vacuum-assisted transfer appa- 
ratus 99 is adjacent the m/vtifi ^ or converted 
delivery cylinder 42 as shown in FIG. 3 and FIG. 4. Another 
purpose of the vacuunvassisted transfer apparatus 99 is to M 
separate the freshly overprinted or overcoated triple bump 
substrate from the plate or blanket B as the substrate 
transfers through the mp. The vacuum-assisted transfer 
apparatus 99 produces a pressure differential across the 
freshly overprinted or overcoated substrate as it transfers J5 
through the nip, thus producing a separation force onto the 
substrate and providing a clean separation from the plate or 
blanket B 

The vacuum-assisted transfer ap p ar atus 99 is preferably 
constructed as described in U.S. Pat Nos. 5,113.255; 5.127. « 
329; 5.205,217; 5028391 ; 5,243,909; and 5.419.254, all to 
Howard W. DeMoore, co- investor, which arc mcorporated 
herein by reference. The vacuum-assisted oansfer apparatus 
99 is manufactured and sold by Pnnung Research, Inc. of 
Dallas, Tex., U.S.A. under its trademark BACVAC™. 65 

Although the present invention and its advantages have 
\ been described in detail, it should be understood thai various 



changes, subsoonions and alterations can be made herein 
without departing from the spirit and scope of the present 
invenuon as defined by the appended claims. 
What is claimed is: 

1. A rotary offset pnnung press of the type including first 
and second printing units, the first printing unit comprising. 

a plate cylinder having a flexographic printing plate 
mounted thereon; 

a blanket cylinder having a blanket disposed in ink or 
coating transfer engagement with the flexographic 
printing plate for receiving aqueous or flexographic 
printing ink or coating material from the flexographic 
pnnung plate; 

an impression cylinder disposed adjacent the blanket 
cylinder thereby forming a nip between the blanket and 
the impression cylinder whereby the aqueous or ficxo- 
graphic pnnung ink or coating material can be trans- 
ferred from the blanket to a substrate as the substrate 1$ 
transferred through the nip; 

inking/coadng apparatus movably coupled to the first 
pnnung unit for movement to an on-impression opera- 
tive position and to an off-impression retracted posi- 
tion; 

the inking/coating apparatus including container means 
for containing a volume of aqueous or flexographic ink 
or coating matenal, and at least one applicator roller 
coupled to the container means for applying aqueous or 
flexographic ink or coating material to the flexographic 
pnnnng plate or to the blanket when the inking/coating 
apparatus is in the on-impression operauve pos:uon; 

the container means having a parnuon dividing the con- 
tainer means thereby terming a first container region 
and a second container region; 

the at least one applicator roller having first and second 
transfer surfaces and means separating the first and 
second transfer surfaces; and, 

the first and second transfer surfaces of the at least one 
applicator roller being disposed within the first and 
second container regions for rolling contact with aque- 
ous or flexographic printing ink or coating material 
contained within the first and second container regions, 
respectively. 

2. A rotary offset printing press as defined in claim 1. 
wherein: 

said separating means is an annular seal element disposed 

on the applicator roller tod, 
the partition is disposed in sealing engagement against the 

annular seal element of the applicator roller. 

3. A rotary offset printing press as defined in claim 1, 
wherein: 

said container means is an open fountain pan; 

tajrf separating means is an groove intersecung 

the applicator roller thereby separating the first and 

second transfer surfaces; and, 
the partition is a separator plate mounted on the fountain 

pan between the first and second container regions and 

disposed in the annular groove. 

4. A rotary offset printing press as defined in claim 1, 
including sheet feeding means coupled to the first pnnung 
unit for consecutively feeding substrates in sheet form into 
the first printing unit. 

5. A rotary offset printing press as defined in claim 1. 
including web feeding means coupled to the first pnnung 
unit for continuously feeding a substrate in connnuous web 
form into the first pnnung una. 
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6. A rotary offset printing press as defined in claim 1. 
wherein: 

said container means is a fountain pan having first and 
second pan sections for containing first and second 
aqueous or flexograpbic inks or coating materials, 
respectively; and, 

said at least one applicator roller is a pan roller mounted 
for rotation in the first and second pan sections, respec- 
tively, for separately transferring aqueous or flexo- 
graphic ink or coating materia] from the first and 
second pan sections to the first and second transfer 
surfaces of the applicator roller. 

7. A rotary offset printing press as set forth in claim 1, 
wherein: 

said container means is a sealed doctor blade head, said 
partition being mounted on the doctor blade head and 
separating the first and second container regions; 

the at least one applicator roller comprising an anilox 
transfer roller. 

the separating means being a seal band formed on the 
applicator roller between the first and second transfer 
surfaces; and, 

the partition being disposed in sealing engagement with 
the seal band in the coupled posiuon. 

S. A rotary offset printing press as defined in claim 1, 
wherein the inking/coating apparatus comprises. 

first cradle means for supporting the at least one applica- 
tor roller for engagement with a plate or blanket when 
the inking/coating apparatus is in the operanve posi- 
uon; 

second cradle means for supporting a second applicator 
roller for engagement with a plate or blanket when the 
inking/coanng apparatus is in the operative position; 
the at least one applicator roller being mounted for 
rotation on the first cradle means, the at least one 
applicator roller having a first seal band separating first 
and second transfer surfaces; 
the second applicator roller being mounted for rotation on 
the second cradle means, the second applicator roller 
having a second seal band separating the third and 
fourth transfer surfaces; 
the container means including: 
first reservoir means for «wfi«iny a volume of ink or 45 
coating material, the first reservoir means having 
first tod second reservoir chambers and a first par- 
tition separating the first and second reservoir cham- 
bers; 

second r e se rvoir for containing a volume of ink 
or coaling material, the second reservoir means hav- 
ing third and fourth reservoir chambers and a second 
partition element separating the thud and fourth 
reservoir chambers; 

the first and second reservoir means being coupled to 

, the at least one and second applicator rollers, respec- 
tively, the first and second transfer surfaces of the at 
least one applicator roller being disposed for rolling 
contact with ink or coating material in the first and 
second reservoir chambers, respectively, of the first 60 
reservoir means and the first partition being disposed 
in sealing engagement with the separating means of 
the first applicator roller, and, 

the third and fourth transfer surfaces of the second 
applicator roller being disposed for rolling contact 
with ink or coating material in the third and fourth 
reservoir chambers, respectively, of the second res- 



ervoir means and the second partition being disposed 
in sealing engagement with the separating means of 
the second applicator roller. 
9 A rotary offset printing press as defined in claim 1, 
wherein: 

the at least one applicator roller is an anilox roller, and, 
the volumetric capacity of the first transfer surface bong 
different from the volumetric capacity of the second 
transfer surface. 
10. A rotary offset printing press as defined ui claim 1, 
wherein the inking/coating apparatus comprises: 
cradle means; 

the at least one applicator roller being mounted for 

rotation on the cradle means; and, 
the volumetric capacity of the first transfer surface beir.g 
different from the volumetric capacity of the second 
transfer surface. 
U. A rotary offset printing press as defined in claim 1, 
further including: 
a transfer drum coupled in substrate transfer relation with 
the impression cylinder of the first printing unit and in 
substrate transfer relation with the second pnnnng unit, 
a first dryer mounted adjacent the impression cylinder of 
the first printing unit for discharging heated air onto a 
freshly printed or coaxed substrate while the substrate is 
in contact with the impression cylinder of the first 
printing unit; 

a second dryer mounted adjacent the transfer drum for 
discharging heated air onto a freshly printed or coated 
substrate after it has been transferred from the impres- 
sion cylinder of the first printing unit and while i; is in 
contact with the transfer cylinder, and, 
a third dryer disposed adjacent the second printing unit for 
discharging heated air onto a freshly printed or coated 
substrate after it has been transferred from the transfer 
drum and before it is printed or otherwise processed on 
the second printing unit. 

12. A rotary offset printing press as defined in claim 1, 
wherein the inking/coanng apparatus comprises: 

first cradle means; 

a first reservoir or fountain means monntrri on the first 

cradle means for containing ink or coating material; 
a first applicator roller mounted for rotation on the first 
cradle means and disposed for rolling contact with ink 
or coating material in the first reservoir or fountain 
means, the first applicator roller being engagable with 
a printing plate on the plate cylinder; 
second cradle means; 

a second reservoir or fountain means mounted on the 
second cradle means for receiving ink or coating mate- 
rial; and, 

a second applicator roller mounted for rotanoo on the 
second cradle means and disposed for rolling contact 
with ink or coating material in the second reservoir or 
fountain means, the second applicator roller being 
engagable with a printing plate or KliwlfM mounted oa 
the blanket cylinder in the operative position. 

13. A rotary offset printing press as defined in claim 1. 
wherein the inking/coating appa ratus has an axis of rotauon 
and is pivotally mounted on the first printing unit in a 
posiaon in which the up contaa point between said at least 
one applicator roller and a blanket or plate is offset with 
respect to a radius line projecting through the center of tiie 
plate cylinder or blanket cylinder to the axis of rotauon of 
'M inJung/coating apparatus. 
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ABSTRACT 

la-Kae taklsc/coctat sppexans eaa apply 
spot or omaU iaBag/rrntim sesftsial to a plies 
•ad/or & blaate on the flm pdonaf uft or on any cco- 
secutfve pdmtog nit of any rotary offset pdating pros.Tbe 
iatiat>continf apparatus ii piv ottlly noated wisun Die 
coaveatioael ilinifirnrr space of 107 lid»*rapbic pontine 
Mfr The aottcooa onwpoaent of <bc toogayaic prfadae; 
iak or aajBeous coating material is e t ap e faf ed aod dried by 
bicfe *eJodry» hot air dryers and bxfb performance heal and 
aoijcvt qflnrT so mat the aqoeoat or flexograpbic ink 
^ ^t^ m^^riaafipfc^otliiicdofcoaiedrtiectis^ 
and cm be o*y.t*pped oa the oeci friadnt ant The 
:M*fi~r—imt g^ yyatn* jyiuu* goal cradles mat nqaxct 
first and second applicator reOcn so oaat tbe iattaa/ceatlBf 
apparatus can apply a double bop of aoacoortcxofcapbic 
or TJV^conbte pdotiM ^ 07 oeetiaaj material to a plate an 
the plate cyfiodec wtafle sawiUinfffTtty applyiat aayeom, 
floosapbic or UV-cofable pdetlM * ooattof mafcedil 
ID 8 Piatt or a bUStof o» tbe blaafeec cytodc aodibereanat 
^p t/Ttbsn as tb« sheet Is vaaateed Aroojti tfae asp 
betweca tut bUata cyttadcr aad the iaapresatoa cytiada, A 
oipUboxaplspriatgdorcoattrfoo^laat|aiTaincQait^ 
dafaid of aa taycadom cyHada fiHf /roariai ubl 
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. mfwrnirmniTNT CNn scleaivery moved beweea Use pl*c cfOetlei <r the blanket 

BjTBACTABIX PRnmraOCTTO ^«of ihe la* purring ami of the press so (he Uff 

0PERAB1X ONTO f™^®^^ OJ* cu used for cosda, purpose,. 

CYUNDEBS SIMULTANEOUSLY »J*JJ*Irr ^«L^X««««iiB«ttoaatt» of these ma ac bdag 

t^^rSSy^^JS^ 2s, but r^Tonly be used for ****** operatic* 

UNTTO* AKYROTAWOFreirrriu^iu~ Thuj ^ t with tfaii type of ia-Une coating 

FM5S apparatus, (be plntta* press loses Use capoMliry of pdodag 

FIELD OF THE INVENTION oa the last poBtisg ^ ^^^^^ 

PiC i^/ w & » to The water of VS. Pat No. 5.107,790 (Shkex ct al) « 

This iavartofl relates generally to sheafed or wee-fed, rcfflctlh4e ^ ijrtind ml foe extending ind retracUng 

roury offset Bthographk printing presses, and more acr ^ h ^i -DeB g 11 emc»t with » bUate oo the bUaket 



roury offset unopspnic pmus a cosier head into eagneaeg w»» * w«n ^ 

putkaiUriy.toaaewtt^ evhadet Becaoae of its size, *e nfl-feaiettbU coaler can 

far the in-Une applic*ion of ^eow or flexofraphic pnat- ^ ^ anikd between ihe tast printlflf uaii of the press 

Z inks, pritwrVpi^ coatings applied tJ ^ ^ ^ .ackex, and cannot be used for 

^Liixwoeity u> the plate and blanket of the first or any ^ 0ttttx of U.S. Jat No. 4.613,293 

co^cortvepriit^umtrf (j4hn) provides iwo ser«a^ 

BACKGROUND OP THE INVENTION l*cmn* template and to a rubber bUnker. CoojcqucailT, 

- .V . . . i . * A. iMir 



jiSwdnd^sheeti «r fed u* pc*Bd.Ate (be Uit printini. ocdy. , ^ . , 

StehJpSarf sheet. sTtoMfetred by * «^ Ropooli aa*a beea arte for J*^ * £ 

SSed^efeSL^^ 11 S*hUA PK.Na 5.176^ U>Haw«dW. DeMocr* 

C~ii~ sad -*£e£ *jo~. TSwSc 

^T..^L- tul*i» riiiirtiiiniiii Hoc of prases, the rams having aa applicator rosier p o s rtrio a rd to apply tne 

S««to^BiwfiBi«'^Art»^l« nta,M V U nfll oo (he list raprnsw eyhader of (he pr««. Thh 
SrSc«»te sheet defive* -acta, so *at ao loss of triada* ^ < ^*"J 1 ^. ao-w 



TOse»«etjpie^weti^ isdflr f ipeBBlpmml»^ brge ■dwu< of press tpio^ w^ «<^"^y^ 

™ . . ,^^,72 ,;,„,! in, the tnakly EUboote tqrtimr- ' Is anded fee icoaetiBg sneh eoaaen 



tad 5,419054* a to BowirdW.D^loort lMhugiaaJili jilsflii nir Tf r "^Tn r^**** 
^ auofaettnd and sold by Mating bKi«*g th» lot pdatiBg oaii. 



or, ai„ ^. 

lac of Dafta*, Tte^ U^A- «wder to Wrffcraarx ^ OSIBCTS OP THE INVENITON 

B 1«^prlatta>^ ^^**i!TSs^^ 



portion of Ao fivttT PC*"* « »■■»■ So» WMj^^ S^f^SSL^Aeaettni mwriil «o *pl«e 
Saedof aU»cwMccrW — liipenirt imU^MbI » ^ oMo oa a pla»ejBaflar 



UeSOarnON OFTHBPBIORAW Iapwwd iaHatV eootUf apyaiaia ^ ofj^ 

SMom aBMMiiiHfnti haw beat aw** "Wl^M ' > "" C ^ b *lZ!!!^Jl»'ift!! ^L^Tw to« pot ^sarfac with 
eoetiat « M^at ^pj iaBJt T^^ g-^-S! S SpSL^ow » aaaV eylsad* olaafc* cyUada. « 



cxuSa. U3. ?at Not. Wf^Wg'^^fi* ^!iJrSladl*t awoat larartoo U » ptovia* 



5„ f^*«-^«P^JSi^ UwSa«U taprwa* UkUl/eaotia« owantao of lac character 
pocMoa ■ penaft ttw blaakw qruaaar or ™*J~J*Z"T* TZL^a which eaa aa awvad bras a OBorawa talaaa/ 

•m_^«^l!!^_*^«i^5f^ ^aTc^oafto « m m uyulf . rape»d poraloa. 



(Birfldsw-odlssMcmappa^atecaeaate a blaafcat evador to a 

* ' ' CONFIDENTIAL 

SUBJECT TO 
PROTECTIVE ORDER 



5,651.316 

3 4 

Still another object af the present unrardoa is to provide graphic ink at coating tbc water compcfiCM of (be 

improved inJtittg/coeting apperanis of the character aqueous or X ta u pa id u c Ink or eoatiag nateriii oa the 

rtrtnibal which can be aaed for applying aqueous, too- freshly printed or coated sheet is evaporated aad dried by a 

graphic aad otevviolet curable xaks asdVor coarfngs in bifh vdociry. hoc air mieruait dryer and a high volume he* 

oorppifladoo with lithographic olographic aad wetcrieas s «d mcisrjore exwexer assembly so mat tbc fireahJy printed 

printing processes on any rotary office pdariag praa. . ,a * * coadog material is dry before the sheet is printed or 

A related object of the present iavenaon it to provide "**? r °* 005 prlrtag aait This oukk drying process 

improved in^g/coacing appareru of the character EE^EiyS^^ 

scribed, which is capable cTapplyiftg a^uect, or flexc 1^^^^"? °^f^ ma) ^ l ° ***** 
graphics* ec^^ 

Ac tot priatiag and drying *e ink or ctn*g 9 ^^^^^^ g J^^ Mo B 

hx^v^n^i^^ BRltT D6SOUPHOK OF THE DRAWINGS 

color rotary offset prinfiag stcm chat eao eppty ink or FIG. 1 is a perspective view of a sheet tod. roory arise: 

coating material separately aaoVor ftmntUacously to the prxntin* pr os havi ng iaeiaf/coetiag appetams embodying 

piate aad/ox blanket of a printing asit of the press from a * ,*'* do * : 

swgle operative poariotL and from a single intfzu>coaring ^ is a ornprtfinri perspective view of the siagjte head. 



dual cradle iitiag/cosfinj spparanu of tbc present inven- 
A related object of the present invtntioa is to provide ' sa *> 
improved iaJrinc/ceerimj apparatus of the character TO J i« eebe^ aide ele^arm^ 
*«~nftf^ in wmch virtually so prim* unit acquitment or * F1& * 1 OBgSe head, dual cradle ihkug/ 

lisxeotiMwhndieiaalDsycoa^ c^g ^erams analg ia me D*4*mtl aaznpescr posi- 

L from date to bleaker, oriariaff or caatin* tad viae tm of the tat, second aad last printing umts; 



L free* plate to biejLteprieti^ ti«^ tfa* tar^ sccoad ajd last printing < 

W3. 4 if a simplified side ekvwkiijl view dwwmg the 

Another object of the preaesi initio, is to provide « ^t^** ^«^Pf^« 
tnmrcrred >~w-f/~~*> g amicus mat eaa be ooenbty °P SSDve «hi e VfT*rmt poamca for smiommeoQiry prim- 
moanted inmcLmpeaer space of any h^oa^aphk pda^g 08 ** P* - "*" **** bkolB * °* fowm printing 

unit for ^n Ht g /*^ 1 ***^^ engagement with citikcr a piste qq a 

piate cylinder or a or blanket oa a cylinder, and PC 5 is a rrmpflfird side eUvarioaal view showing the 
wfddtta wttoorlercwia M «^ be ad. ctadie feefes/coetiat apparanrs ia me 

ti**. m ihg firtrriftif frfQwrrp H" ri M " f ri" opaetive po r t io n for tpot or ovtrafl mfctflg or coadag oa the 

UanteofmetetpdmiatonlLaadste 
STjMMAlrY OF THE 1NVHNTIGN in slng/f neriag ippanmi ta ma opermtrc postttot tor spot or 

no foregoia, objecti ate aemeved by a mactabfe 2Sal^ * * * P^^^" 60 ^ 
is^ioe '"^" f ^^fr f strpanfTif which Is iiaienwil oa me m 19 ™ n "* 

movement ■ sb ff liaHiieliail tall^sf Maa * om * ccaole mlmm/cscaBj affwrin i s of Fats. 4 and 

eotdupoatfc*^ mij«tb»Vbrcteaw^ t sJh^ 

cradkiim^cc^ 

tg roller wmch is aovac4elst?»mio« c PO«*^^»^^b^ 

t|Uaiee«aptameytaderoraQia«te " 0WB,n e0<<fal °* ** ""^ 

ToJiiiaia^coss^a| yiUat« Fia 7 is a achsrnsflr vkw showina; t heat ctthaagcr *ad 

prltttiBfm^b^ptvcipmi winch a^ pomp Mscnfaly eeviectwi to me smgk bead, dual aadle 

t^fr^mmTiwditk^ teai sayooa trn f sppemas far c^emacag temperanae co»> 

tmtt tm |*^p h ^ gr~** *~ p 1 ^ Tint 4 ^ a vf m* » U « eosm^ msttM 

Wanl'rr cyKnder. This daanpeacr space nawiitflBg srxaage- caega* 

meat aflows mc <«Hng^ imrigg mdt to be igstaBad list ana rTD- • is a mm elevariaoal view, peraaUy broken away, 

eay sjspesmr pgivrnt oam^ os ms. a*4ttofljr»TO <wmcaita»^^ 

^»^ f i rr ^ w m ,aa f r^h itTT bead anaaferncai: 

— T*~U r tparrl fm rr rf q*^* g»— Hi cat ensfle is * " * ckflfsjtumm view of a printing anit 

pair bacaf adepmd for m * \i M mt ,u g m in hia f/ccs ai ng apphV wmch JD sistrsacs prvocd ecoplisg of the inJdac/eosm«f 

***** (n illpsamt — jffi t jimr TyHr^r. iH *hr n m m m m the pcimmg mdt aide frwne mtabcxi: 

cradkjiair rer^Jorth^aaiaJm^ TO. Mis a view stasOarwrTa Wm^ apair of 

alla^smettwttehabiasmatcy^^ aj»^ c a ^ 

prvotal enppnn provided by me prvot pim\ the appticaur PC U U a side e ia f eUaia l view of a spot applicator 

be^caAbcesmmdedac4remKm^ roDcn 

avai]ji>kafendirioajl<^ EC. Ou aper^ecitve view of s dr» blade reservoir 

mtapcmlrjraeceaittteprifji^ which ia cewttntty penttoaed by a seal eiament; 

csnam| a printmg imt to soae its printmg esfojbttiry. w pyj. 13 a t secoteai view showtag tealmg aga^cment 

Wb^ritf iftjm^feojrmftpcer^ (rfmgtplk«g^^rw>n^ * tr i*«i*+f—*~<**\»*>m*m 

win a nexo^aphk pdmlnf pmae aad aatmoa or Ave* of TO, 12; 
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Fffi. 13 b . amphfced side dcranoaeL view <* * »^»* CZ^^U. Each porting tower h» » delivery ado 25 
wfcd, inx a brot^d-lte ^^ u *£ e i*S 3 ^1L£«t Sf^TSmpc^ .pace 29 « 

of PIG. M; , oriatiM oait. 

FIG. Mil aside eternal v*w pjrty «J » ^ * nltrltol , te unit* 22, 34. 26 and 28 are 

ptn roller having separate wafer sutface. mounted on a ^^^Li^^Tfeon^tioMl deeifa. The first 

q£e fouotam paw . . w minhog wit 32 iacludei oa n-feed traaste cylinder 34. a 

FIG. 17 u » liaplifiod aide devanonal wtw of ibe dual J""!^ jj, a blanket cylinder 34 aad aa iapreuioa 

cradle inJong/coidDt apparent*, penally own** away. C^j^ x . ^ roppomd far roaiioo ia parallel alignment 

which Oluswu* an alternative intinf/eoauag bead tppare- w«tweeo the area tide franc* 14. IS which define printiag 

o» featuring a single doctor blade aaseabiy anOox applir 3»»»TXn.T3a»*Tl Each of.be fiat three printing 

ctct roller mounted on the lower cradle; aad u uoto 22. 24 and 26 hart i ttinrfer cyhAder 3» diipoied to 

FIG. 18 ia a ride elevuional view. patiy in secaon. of 1 ^^^ t ^t 71 dM^itKMlnB.^t»^>ceaiiafn»- 

^ t guaaeiir\iatataika.mtiemi^mo^y^i^ ^oo cylinder and transfer the freshly panted sheets to the 

separate transfer surface*, aad a split focntaia pan having Bexx ^rt^ uui via an tannedlate transfer drum 44. 

separate fountain c wnp a rm e nts . wim the separate fennuin ^ hff H ^ Bf .^k « iadiidea a delrw cyUito 42 

^« rBn awb«iB««ie^w»dffle^«tocreo a tm, » J^^o^de&ery shaft 43. Use delivery cykader « 

materials from separate off-prea »apports the freshly printed ifacct 18 as it 1* mnrfrrr ed from 

DETAILED DBSOUPnOK OF THE *» tart fa^re^cytiader 34 » . *W 

A* mat herein, fee ten twee**** xefai to ptunng a • |Ttlr ^^ ^Mtna^aacribUeovadfliUfliecaMdoa 
and eaa^mertwda which ea« be applied to eUhereideof a>e dcUvery cylinder 42. a* deaaibed ud diiaed ia U-S- 
. Mbatrau, iacbxhnf the pit No. *M&W *» Howard W. DeMocre. which a 

WUB] ^\jV^mtU.MpteauAta<>ntaeUlaaai^ ^ ^ reference. Tha naaJbl* covering i> 
The term -suUa*' ref m to ih-et aad web ^^^^ J0 2byPn»ti^fe»«reh.Inc rfDaU^ 
^^. Al ^ a ,^hcreia.diaten»'^alede».pwrtBf n ^SuttlX- nndex in wdcmerfc SUPER BLUE*, 
plate" refers to a printing platt taring fxotft mu «nd q^q. t ^eoam^iiuMd the* transfer aiieaabry 
acTiaaife areas which ate cdeopMUc aad afaoph n bi r , ^^^^soUbyPiliain.Re^arc^Inc. of D^Ui. 
re.pe^dy. ^ateri««prlntij«iiarreten»M Tex. VSJi.. nader iu ttdemade BACVaC* cutareb. 

Iskwh^d^aMee^aaigaiBcaBtaq «tod far the delivery roarer cylinder 42 ind flexible 

^^nf^ph^plate-refeatoa^^PP^P^^ M rr » M « 

iflg . relief nrfaae wtieh ^*^« ^.^^J^* T tei^eoo^iy«*«««b««i«'» i3 » rf 
JL., mi^J THexoaraphic pnatfan ale or co*nat , , ITJ ^I^ Za i^tada a aaa of eadlea ddhery 

ssEsar— ssrasssss Sc^&sssafissass 

cat be caead (dnat) Hwnirt i i t rally » ^if^^Sm^ctf^MmlUttc*** 



da 42 flf tBB IM ■ant UBB-MH WW"H ~v - 

tba fteatly paatad or coaud sha* to ie» tt*«t <U**ry 



fetes to a ink » . ■ — 
canniDi www a* a aatvaaa, daaeat ex »cbW«. A[ >elef 
aaia'iate»«pA<^p«»»<^'^ MW ^ <f ' ncaxrm 

aadidalnwwMenwiWw™"** pda- to reaebiaf *• delivery ebcet Backer, rhe freahly 

do. a esaodad to • — *i!9ZZfg*£g. 



lac aawew. B^carapnk oa UV^aaha bus orpre*e*re 
■aVte oawalra ooaoap • aan or wabi paaied » a 




U «* ii i w^frnqaf » « ■ T^^TZ 7U.fflalSap.3.19n. 




=—AQ of Oeoaay mob in BrfBluiiii« B byHcwmt»C. 



tooo^aTa^uteoppeetea^ taeaaafy alia niMaatt ahowa ia HG- 3. a» to* g 

^"^TScte » « ft* «<«a»^ ideebcal .ISS^rya^teq-red. A 

bccew^j 1 23. 24 2#aa42* wtoA eu poafenr laUag roUer «a« aa a a 
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l n ?^,uVl4 irrrrtr^ i»d locked off to prevail pUtc to thai atxugeoai, a pUie Is aot aouoftd on (fee ptee 

FF S^^od printing^ 24 by «hc mt^/ccting M-ket cyllixfa. «d 0« jaked nap oa JhewaHta. 
pl«e rr « m« »——• * jditiig plate U not offtet but it lumd mnrftned toeetly 

lS£ *- ^ . . ,.^ptn H=fari»* »ow to FIG. X FJG- 3 aad FIC 9, Itic iaking/ 

Tic third pdohaf u»r 2«« aims** "» 3 J^™; a ^^T^Utuj liu^voaUy mocntrdooihcridcfrJinK 
4 i* cpilpped for tonography -* £££ ™ M T «U X The iok^co-iag 

U, vnoite ink Q from M ink fauataui S4 » « UihognphJe JllZ^ar nia M aft asps near trtu 65, aa ippUcamr 
23** by .faurtatoxota ' " |^\*^?£^2* » STp« PR tD aoaattd oa fee fame tt. Tne csenal 

pdotfflgsUttP. . . . . rrlinder 34 is rapoove to u KFM eocaol BEUl troa the 

a«b«fn^eiri^plrtPto»ttneaDUw U-teB ^^Sw-r 72. WUte a by*«Uc d*. awer U 
*hiebi»«»o^o«ihebta«toey!^34.Ttetod "^T^^ w ^ ^ uttekeBi c ( te^ mo«r 
; i-i uiiktt B it tnarfened to a mm» „ pra**»—i <«■«■ , • 



bUateeytfarfaMarfo^iaaafaaM «"§ ££2 JTtWcfflie 

Tie inking roDer » if-!2^ StT mm be dEelyioc*** to toed taafe 

M ^iaJdagroltarW»«S2(FlG.4),bQtlJ«oeiw>*^t« ^ , lrtMt «, » w aw Tie, to 

water-lot cc fkwa ytpMc p rintlag ^ eu««k 24* C (75* P.) to 27* C (KT P.). 

iw«i»^prli^P^P w w,Mto P ,1 ^ I,U T*^ 40 v MahaTirfcieb u ter«««a«e cwaaUad by • beat 
j«*rf«^tDMdwpl«»*»*«*P d »^ P»»?5 e ii n i ii nan~n j 1 - u ~ *-^"f 



is, pane* eaa b« oha^ f»T«ar . ^SitjieTntoa-wTSr^l* 



^^^^^ Z^ZF*"*~**** MMmi " 

wSM^»»a»io«-toaB^awa.Tl»lrJ*eawo<Oje *^»^?™f^^" 1 ^5r BIBlltel the .qaeoatv 



s. 
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•queoTH/fiexogripfaic printing ink or eoetiflg material can be 66"E art formed on the opp o site end pcrtioaj of the appli- 

aucpDii2y high when the atnbtenc tempeimsre of the press caiar roflex 46 tor Tr n g seals 154. 136 (FIG- 12) of 

is sear 60° F. 15* C). 2nd the viscosity am be nurgbiUy the doctor blade reservoir. The upper sppfccnnr roller 4*7 has 

low when the ambient teraperatare af the press aceed* 85* engraved anilox metering smfeces 67a and 67B which are 

F. (29* CX Consequently, it is detaatte to control the 5 separated by 4 smooch seal hud *7C. 

texnperamre of die latteotis/fiexographic printing, ink or Referring dow to FIG. 12 tad FBI 13. the wcrveir 70 of 

cosing inaterial so mat ix will main tain the surface iaa- the doom* Wide head 61 is partitioned by t owed seal 

poitnre of wxateu plating plates within me specified dement 136 to form two septate chambers 7tA, 7efcV The 

temperature range. Moreover, the ink/costing material tern- jgjj ekmect 139 Is secured to the 4~"*t blade bend within 

pernmre should be controlled to ™**»g^» the act of (he 10 u groove 132, The seal clement l3t is pr*f trebly 

iqoeous/flexofraphic printing ink or coating material within sonde of pcJyuremame fonn or other datable, renbent foam 

a desired range when (be ink or coating niaterial ii being naxerial The sen! element 13i b engaged by the seal band 

' used in connection wish fiexographic printing processes. *6C, thns forming a rotary seal which btodes die leakage of 

The applicator roller 66 is pre te My an anilox field ink oc easting material from one reservoir chamber into The 

metering roller which transfers mensnred amounts of print- 15 other reservoir Hiamhrr Moreover, the seal band provides 

ingin*c*a?asin*;nmteriel»^ an anrainffrt or oncoated area which separates the printed or 

of an aalox rote ift engraved with an amy of donery coated areas from each other, which is needed for work ind 



spaced, shallow depressions referred as "cells*. Ink or torn printing John or other printing jobs which prim two or 
coating from the reservoir 71 flows into the cells u 



coating from the reservoir 71 flows into the cells as the mart separate images onto the same snbsttate. 
anilox roller tans through the rejcrvotTheBanafesmfice 30 Another advantage of the split ac^fceator roller embodi* 

of the anilaz roikr is "6Dcnt*r (wiped or scraped) by dnal mttrt is that it ennbtt* two or mote flexogtaphie inks or 

doctor blades 61A, 6IB to remove excess ink or coating coating inaterial* to be printed simnlunetwiry within the 

natferialTTieinlcor ccatin*^ tan* btl» Coptic pnar^ 

that contained within the cells. The dual doctor blades 66A. ben 7fA. 708 of me upper doctor blade assembly can be 

68B also seal the supply reservoir 70. sapffedwfcbgeMinkesdftto 

The anilox ape^ienxor roller 66 is cylindrical and may be reservoir chambers 7«A* TIB of the lower doctor made 

uuMuatd in various diameters and lengths, containing assembly can be sappticd with into of two tifctirionsl colors. 

celU of vnrionasta«ee4 sister The v^ for exams* cfsejnc white ink asrf blue tak-Tm^peflnta the 

lasjaTaxroteitdeflamia^ M opaw^wnimi«kmbec*e?ndm*dw^^ 

of tH* per trnit area. Depending opoo the intended bine ink to be overprinted whh the sdver ink on Ae same 

application, the cell pattern Buy be fine (many smnQ cells priming un* on any Uttw sj ra p hic press, 
per omit area) or coarse (gewcr large cells peon* are*)- Moreover, a catalyst can be nsed in n^oppere^emr blade 

By fopplying the ink or coating material through (be reserve* and a reactfveinxer con 

iMmtfj^Mh^ ««bi in «o« Ink <r eaatsef material _« in the towcrdoctiy biaderesovoir. Ttocnnprovagevnrinos 

can be applied to Ae sheet S as cossn?ered with the inking effects, for example im*jrw*vd chemical resistance and 

roller train of a limograpede printing tmh. Moreover, ecior bigho gloss tavels. 

inms^ is sootjsax* inert t The stjnH sppitenmr roller scetta nTA. 67B in the oppex 

orflexee»sjshieh^orc«saiagn)^^ cradle posi^ cam be oaM ft* apcJyia^ 

hes^iltatlB\ctee«OT«ei6^ c cce^matnriab siniatoneofls^ 

UinopapeicFraew.odti^ a^nnManAnln^vielsienns^ 

are not dDoeed by dainpening sntotlon, $«p«cattstniacsarcaeoftfaepiae^ 

Pftrerahly. me sealed doctor hlnde tstccftty 6g k con- roller sccdoos 66A. 66B earn sppry an initiator toyer and a 

stroxtoludeaciabadUU^te mia ^ ss yaprnliferf l aj ii li mti s m nn rt i tpsepar^Uante 

W. DeMoorn. ce-isreesmsr ami assignee, which is roorpo* 45 ssntfaceatens.C*«icn^^Diecefl^ 

rated bsxnfin by retemsson, As advantasjt of string a sealed 66B can be provided wish oltantcea nmsmlng e 

reserrot^ is totaat drying hak cr coe^ nMtcrial can bo for pimhl i ng different printing effaca which ere being 

u^rHstdxyw^llk or coating niate^ printed almnnmntteajUy. Por eaatnpie, the screen toe cony 

D (tat PfOtoaftOTvar, open ah* exposone cm one hatf-aee** of nn aaOox ssj^tienror rote Is prefer- 
a and nnleeaV v me te^drying Ink or * nbs}mmcinnpofaO*^ 

lm4vnMnmteler,tacansinf the ink or cm) for b^Monn taages. end me scresm ham con?nt of me 

m drymwrnrery and chtnge visenehy. other bntf^sntaion It w^nlB^ 

to un^a^odcesiatotbe per inch QyVllt Is^per cm) ^^^^^^ 

r(rC.7Tv^esflmlan» » mentin 1 

emhhdebn^bpnfe^tps^aJlk lnriya a> isn ttynM W^ns^h iu sn ^ 

1 docs not inject sst into the f eentx Uncs which mmT pruning John. 

snix&toie*mcc*in^ Refemng again «a FkU IL inntned of tatng *n sealed 

the ftemsriex of ghr biMaes tnd tern widsig a* ink or decmr bindt iisciTOir assesnhry a en showt in WO. 6, an 

m open fotsaesan snimhry <J U piijiadiid by me rcanntain pen 
hiving u am«nacfr* S3 which ennmins n of no^dd iak Q o< ccadng 
iaFBOS.ln-13. ntsinrintTWli^isAmensria^ 
, ca^n^ nnetering serfece e/ m« the asjaalscatnr roller a by a pen coBcr « w hich m ms in 

roftcn 66. 67 n* pnrtttcmed by somoth c^^^Q"^*^"^^ 

lewCwhachtMsfatasiteteanri^ « If a split spplkntor ceJkr fa me pen roller » u aUo 

portton 66A tan n second en^nred peripheinL ^ ^ t« p- is ^iedinto m pnmsncte n^A, S3B 

t pension «B Uknertse, smooth maj ontKns 66D. by a S Aynim a p ian r 5g, as shown in WO- 14. 
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iatodlcmltveco**^ of the .ppU«ar roller «7R pnmde* unifonn. posiovc 

55™ tfvidfd into two pu roiler sec**. 55a. 55B by t cpgODttt wdb ebe pint*. 

fiLmlW looted, msaiv poove 59. The sepntv plue 53P Rrfannf now to FID. 17. u infcatf coating appends 10 

i* recaved wixbin and ccntnfly aUgiied wida the poovc 5*, having u altcraativc intong/coaiieg assembly U3 is 

wiTdLs not toocb tbe tfcuiaf roller to By Us s i___ulled ii Che lover cradle usemfciy 100 for applying 

•nLaonttLW flexognpWc or aqocoas iifc and/or coating mawinl Q to a 

^^ouinttl within the open pan sections «A_ 55B fcr pUe or t_l__n_e* mow__-4 oo ^ 

aurfer by tbe sptt pan rote sections S1>V 53B, rcspco of vising Ac sealed, (teal doctor Made reservoir assembly 65 

t^d- TOt Bra __r mote flgpgiohic fata or coating « Aowiftm^iaopca.aagledo<iarblao^aniioxroUcr 

a«e^»b^tt^e^tor^j«fw»izna«e«att W ^ io uxmhly 113 ii supplied wttb hquid ink Q or costing 

rinte or on tbe biota of (be sane printing udL Ttts attaitl coottincd ffl an open fbroin pan 117. The liquid 

Krangement is o-fftienlady advaatageocs for work aodmrn iak or coating material Q is trmnrfexred u> tbe engraved 

_3_I*_. ~ «_w nnntrao toht which taint two or marc mnrfer surface of tbe aaflca raUer 60 as it cms Id the 



nia^Tob* or other printing jobs wtrich powewoormarc ausfer surface of tbe anOox roller 60 as it rams 

%^ } £l^*^mb*mi. fontaiD p» 117. Excess ink or cc_*ag material Q » 

^T^—.TL ^ ^ it iacmte 13 removed from OK engraved transfer surface by » single 

hob ~rr~» iiL,u^. .^j<k ____^ _m an a_t_n»Mi_sMor<X--ra tbe ann- 



ua, wppon mum '* yi^viTL TJ— ->j. I itrn m i*T rrrrr *— r 1 * ,w ~ n 

68 ud ttedrtv* mots C. Tbe «F5-ica_* reUa tf if ***** ,« ^t!S-, i2i 

mawMd oo nob -_tfB 63A, 45B> which ne supports! *t founnia pu 117 by i prop ^^"^ 
ooK*ieeB4io»»low«ra^M«B^WIoaDedby» » Far owta. aJdag or co_-_g jobt. <he mttguit ttmite 

2^^««^nwnberj7t.»«i^b«e«oc»i«79, „_« of the uika. rote « m ta came 

" u-.. !w« its loMitudhul nil Al (ixb A2 ft, oumple T««k ud tern jesttat **>*■ ******* 

or wift a pctnung puse r or — »^ B latemiJ <«ralrj sb^^tbe 




I If .frnMill I 111 aJJf IM Of M aUKBMM . mi mi -m~~ I— ^— .i .M.m . 11- 




<N 



_____ u iriim'in-iin -neaafeir li* -* » •____■_« 
ill: irl/nr oir_ring ilil tai t jf a ^ m ^, 

!__S__!^^^^ " 31^^ 
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^i-hefwmAewiHcMorinlkiaMiiUpWBonlhefdite movinj *e ippiicUar roller « to the df-impiesiioQ po»i- 

» .Z? Sfw£*«rifc£=. *• » roUtrfcoumerclocW on the pivot pin, MP. MP. 

£L2vefv M^^^c^tag^™ W to tho, m»>H ft. .pciic»« rolte « to fcc oo-in^Uo, 
reqie«Tdy.™pm«™a^«»^«^„ nation. The wrone tppiie*! by the ptnirrartf iraawn u 



^^o^^,T^Z^^ in «"-^^ d ^^««- f -- l,,hl0USh,he 

toi nMie exifiasion arete of the powa aetniwr pivot pu» 112 ud pivot pin 114. 

^S^VS^MK «£Sy te^aw roller M i* {fee adjuant of the oo-tefrmioo posihon of the 

^ ^Bdoc^Se^aToBSiTOrio- oomtrve .ppiicrtr foQ« rebtm » the pltfe eytoder or the Winket 
""^^STtaM HGS 4l SiuAt bvTtinele ,„ cyliedex. aad of the praMre of toller eagigtaeat. u pro- 

reneum strott oi a™™ «™» -r- mesibly 115 hai i threaded bob 116 which u eng- 

RrfenMy thepivc«pi««e«»deof*el.»d the ride .grffe wtt. . bell cnek lllThe bdl a«k U» « pWot^ly 

J^S««e^^al«ii<^^^^P iT01 ec^iotbeiid ef oi^««^74e«»pol» One 

^Be^WBW""™^™" r- . cBOMble by flu thrt*ic<i boll 



tnTTmpeaer tptee » of the prirtag uttt in the 
.ffM pr***'' asd in the off-BBpreuian position. 
Tht mill- f t— notiiioe fee eppttctor . , -»„ _j 

* b ^i?^Li^^c^M^{o^3re3 printing **Twhe. flit taB^eowag *pp«iw U the 

ponnoo. Mcreortr, became tne "^^^"rVT^;.^ rf tmmeiiaa) ootilioa. Mararra, what the ift-Uae miring/ 
tsl*uiWwito.b«d«^.P^ 

wnurs rjurr ! r . > » . . . - " . * ^-letiM Hum ai he drained 



toun te uncart s , yra JJ^^ .^^oJe^o* « 



S^i^S^whenlhe«lie^he^iitoteopeB^ dryia«. Whee pdadeg e toeyapbic Wtt ■ op»aj« 
(o»impmM) *y^^ ( ffy^,,^T^- « *ntiiw bl^|»*^«*ibrf« preprinting 
likUg/ooadBg eppencni H h owmUec fcwfae fcaa ^^ftw theav A ccatdhg tohW odaad « eomtsd 

Opoiitioa. , . ;^^ ^^^b^Txa»hoeti^nMa^«cr»c»Br 



TS^o. ^ c»ll^ o« <^ del!^ ade 15 of » 

* Cf ^ Mi * t ^ the iakia*/cMdng eppenau M » ttc ^^^l^^^fSbeBM^ PT 



» tte ,** W If by » - S£r7-™ 




iMA <n exaded or noma »* i '~v , Trv -l * - «a«« 



ilt4A.lMA«e< 

BBamlMAiiptioa . 

1 74 by ■ pltot fi» VX Ufcewil*. the pow 
j*^iTplT^Ojayeaap1eito*eri4eiB»ofi „^ 
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b _-M e H ^»*t Tie high vdodry, b* air dryer aad coattae. OTP", toeludtot fluoteccMC (Day CHo). 

^ShSSSL^^Xw^ofoatelX pe.kicent. wallia (fold, riher sid other aetals). |hw. 

m3unvtaUy coosauaed as dii dosed to scratch aad saiff (Bkro-c«»p«l«ed fatraoce). sent* 

US. patent .ppfeatloa Ser. Ka (M/U2J84, and reved. . Mmh. prarert-aniibvc sdte.ves tod the 

S2o^6. ^reSaed^B^bVdocity Hoc Air Dry*", J lite, as well as UV-eurabk aod aaueous eomng*. 

to Howard W. DeMoczc. co-iaffeator and asstgaec of the Wijh die danpeaer aaiembry renewed from flw printing 

ixetcBl iaweote, aad which is iBearporaled herein by mjt. ifae inHitg/rnarinc ipcmBU M cm easily be installed 

reteeace aniwfalcb is BurkftM by PnadncRcscxrdi. Inc. ia ihe dnnpeoor ip*ce tor sdeetiYeiy applying fiexogrsphic 

^ tv.1i..' T» U S A . ■id /1 ' t fe« cttpbr BLUE inks aod/or aatafi to a flexotriphic or waarieu printing 

KViM W plare 01 Id tbc bliokst. Moreover, overprinitof of the fltao- 

v_ - i^^. w fahaj from the sorfsce of graphic into and coatings cam be perroned on the neat 

J^X^TZ^^^Li from toe dryer gn, umt siact the flotopaptoc to ^coito,» arc 

^^^^an^S^tbcixteiiiguiittbTtlie dried by ihe hi* vdodty. hot ait ««r^ dryerand hifc* 

bead iadodes aa aSrtatx manifold IHE. 12ffl and 12SE " urroulon. 

eajpledto6Vdry«hea*lJ4D.UC>i»dl^s^dowi The fleaoarapUe lota Ud oaatutfi as asad ia the present 
^Z^^nr, wjniat. odors tad bat ait through ntoagto- indention contain colored pigacaa asd/er soluble tfyes, 
5n^dTf» G between th. dryer bods. Bat mala ere ^ b (lp« o« te ate ■< 
ot-oined-hMewaetabpafoirn^ $uteo»wa^d*rba«er*.ojidD» 
dryiu. FRfcnbty. ao eancw is do^ cooptod to the » ous prinaot lab prede*nau85j contain rtaui efluet* 
2™^c^«e^4ry«k«noo«di^iaFIG.4. a*,,, ^ad.. The thickeners vrhjeh ara ordctred indole 



J^llinS©!^ «d VXO. respectively, wift tbe estt» ot ~Unk~ «d« tbe bkc, Coicc^ 

to^ad eznaor sir W G fw^ dtelly into *e ^ jkMLh «P»* « 1 "!5!!!!!Sf^^ 
S5n„ Mum Z. Aflcwtfni to ttvli tfMfcinent e*± M be derived from dyw whteb « Bubble is w*o »d 
K^d^UMbto^ «**en* Stable hMen ID** «yte» «d/« P^m, 

CiaiiM nmt aykfalonik. 



iaJe^cStTSa^ ! udu«i tca p c ra ow provided roOer asust be appropritftrj soed » J****? * e 
b^ra^a^hf^odry^ " partides to *«*« wihis ttk. , edU. For exoade. 

,7^ J. j^iranWrint- rr t— 'rf " Um oouar lb <ha rtaax of 175-300 k»ei pa 

S^^^^d^»«pSa-itSuux Baca pet eaaX F*af«ably. » ;» beef ^jg?.^ 
fcefl^priitedlntta^ tak i« *y. dot pin is ccBs dear, the ^^^ Mt « m, ^ b J s . , ?^J^ ' 



th^Brtprlallafodtlsviri^dbBia^ L^^to Researdu be of Dallas. 

aBt»temea» Baka* it possible to pdai DtMonrr. sad beeased to wataa; K caear au nc- ^ ^7 



^^ --^i.^-^MmonlhciBlcaDd opaque whtelalt Tex, V&*~ wWeb is iacorponccd acacia by 1 
Hat secoad aod BBWeaneoi j* • v»-€»i™b „ . — 



23 jb TbTsfod as a eoi ia VBtdTTfcuamtie. saoeoos sdjac—t to tw hh > vdodry h ot air 
ndka.ttooagh aid ahoo>^to>o». A ***°V)t** *l?7l3±» 

. »-■■ * fllMP tnoVaSnau^ naH V t«MBa»> oaav ^ J _ . . 




JSLTa- ^ matte k bi ote cotfkv Al of tab eao be 



plMe.ttisp»WuS^a»soaa^roto^« Sijtti lTffJpW 
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don or from the tonka pocaaa on another printing unit TV metering surfaces of the miper and lower apaUeator 

dtrrinafhr tm"*™™^**^ ^^"*** 1 * 0 ** 1 * roaer< have different cell Dies and voUmnic capaaue* 

ffiJ^ ^,^n .n.Hmm^pUtt for one job, and then ipot which •ccomsaodne the coerce tad fine metallic prides. 

•noVor overall coat from me tiaahei on the artJ job. For example, the anikat rotter 111 mounted in the upper 

u " . ^"v__ j j t .^__^ui *» ratides 142 arcfmMv has a caeca liae count in the ranee 



UTHOFLEX™ proceu. AU&OQgn awomanc cucididc itc " V"TT I ,, ' . . 

^^t;,™ h*we hum detaibed in conneaiM with Ihe exem- , n putidc* 142 prefexaMy has a Kreea liae count in the r*oge 

Cnwaion) podaon and retraction to a noo-oparivc (off- After tnnriff from the plate to the bUatat *e fine 

^^^{w!Z^^bttanM<Mtima^\iii^^ metillie panidw M2fonn a toyerovcr the coarse metallic 

=In«d«nbo<limeK, tt is necosary to 1** ibe parade 14*. A, bo* breeze hy« m ofect aoxo the 

"w. w ^-. , namto 1* to the ore*, tide frame, 14. IS u*a*eS.*^^w^V^^™*1™* 

FIG. t. am appUcttr rote M is "5™,^^^^^!^^^ 

i _ .? T_- i-nrfir -——»»»» ia*t» mtmi pefbetes 14*. The oontaaedee of the coane panicle layer 
.^«4Ta^^-4^«« iXTb a ^^ftne P ^l^th U ipK»»to» tt *^»»oo»l- 



mowed on tte upper ere* awoapiy aw« uj ■ >» .»w~ r.T<Tnl.ir m^mi, mhir Then mr-l — >- ' r " 
imutg. «a Id. Ascsordtac to tfeji aHnofeaacat. *e Inkiae/ FarttaifcMD ma trruH omoraen mnri w bc m» 
^r !^J!!^ n^^Lte nriWink and/or cotffll prodndnf a teonrod Ufa*. Foi cmbIc. coane and fine 



the bfcnWpouckm tindBueonily om the w pilriog fooiv and iwe a «« dtai^ 
™ ^^ bla bmV or double lakiaf fllzni or ceding M an emta awl*** rote Other tmcslgte or tnjuinr 



uniL a "double t«p" or AOQOK m-onf now « w™» 90 — T ^ 1 " ": " — "TT JCTta— rf» tWm *ad 

^t^Momt^^^^^^T^^^^^ ate eu be ua^ to foe4 atfvnstap. 

into or corttelnMi^nM be compatible te good Solid metal puttie* in platelet form, which are good 

*_ -.-4— (Soooie bomp. Moreover, the ioiaay jv^ccm of are pretend 

1« cm be ttMd for ioontying ink or 

•4 Ukn aspcnriace asd effeeL Bowevctt 



cyffa^ofnroinnoAetwob 95 ^ja^. ^idctj cooidlM^l^ 

at w ma blanket of * dedicated coaling uniL prodncod by oatof ^^^^(m ^nc^ ah> 



He rbronxe) powder hi appttcd off-Hae co pravkoaty panird other dMila meads can ba naad, if 

^u^o^ j^^T^^a ^ i n flgrr [aarirtt r in1 "* 1 ^ ' # 

aBA71^c«4lKaiR«oita " the ume partloilan: amiaL Vhrions eteca and texmrad 

SomM teum*F*mov*te pdnlmf will only pro- Z ™rT7^r^" *T ^ 

duct a sbmov iinllnnnn apcttarance. Howem. 1 ftaay. to ^ ^ pgrtdea and me nna pnrticka. 

tewed tea* it pn^oxedte m|h«t ojnfiqr pentiftf ^^Z^ f^t^t^nm^ canm partdTiak or 

which, prior to the nraaaat hit am l o i, oiald only ba pre* oolmM naninTial can be pdaaad team to <W* cradle 





rtW * ' .«e 



oiatc and 10 ne baaam by the dtinl aadk inaiatreoadBC 




ioHer*7Rfchwa^to«^ipjareBjdtoUi^«^^ « 

2?*^!^^?^S^L^a^^ ft«nowte«itiu>^ofy»tin^ teof ^ 



'^""^L^isTTiCW^laaV ccwnml»m«inl«w tottefhiy cgaaau or oawa 
l^^^S!^ Si rmtywhfleto rtp fa on thv ^ ^ 

^•^^reila»w<«Un^ ^ J 1 ^^ te BLU» fle^bk 
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covoiac from me delivery cylinder 42, and it U also changes, stmetimti ons and alterations cu be nude hereto 

Z~^towodft or cwcrt the delivery cylinder 42 for wiAo* departing from the pint and coope of die pesent 

InSa^ iaventioaas defined by the .appended dams. 

mcTciivery colder 42, as shows in FIG 3 and FIG. 4. Whit is darned is; 

Pickiai material is placed under (be plee or blanket B. 5 l A method for printing ma rotary offset press of the type 

OtaeMpecslfifihepWarblsnkstButbeeofleapedea^ iadodlng Am and second printing anils, (he flnr printin g 

to-c^adiddeatancesothatlnkor ecomig imperial wul ^ having a flaoajaptoic printing plate, a blanket, an 

be pxinted or coaxed onto (he freshly printed sobatrate $ as jnptcasion cymidcr and iitf ng/cnating applicator means tor 

iciraiufenmiooibac nip between the plate or blaring Boa applying aqueous or flAogrnphk printing ink or coaxing 

the converted delivery cylhwltr 42 and the Is^tapressM ]0 mMtai$1 m ^ flexotrapiuc printing plate and/cr to me 

cyUnto 36. According to this aarmge^ biankeL the foUowiAg steps pafacnxA in sue- 

or coated subsff«e is overjninted or orercoued wih a third cem y m in the fUK printing nic 

Mm cr layer of ink or coating ^n a firat spot or overall coating of aaucout or 

1 second film «r layer 0/ in* or co^^ fiSSIUpttc pricing ink or material to the 

ew-prinwlorove^oni*^ tecSaSSKp^ 

^ „ vansferrint the aqocoas or toogrtphic printiig ink or 

Tbc .oxihjry fr*^*"^^^ coeringmataU from the flex 
verted or nnocmedaclxvery cymsder 42 are nweased on the 

delivery drive shift 43. The t riri s^^ mM** a second spot or overall film of aeneous or 

indudes an applicator^ ■fijia^^ 

toiler r7A.for sxmptying ink or ina^ to a pto r fl Pr BC| ™ 1 ^ 

or blanks Bon o^mwiiflcd or convened delivery cytiaaar « 



or blanket B on me mnnrnra or «wt««~ -7— — . - . . , u ^ ^ _ 



owed by reftnaa. TV i»4toe taktat/c«iii «te^jd«rt«cortrtm»b*R«« 
Cm^! , ^ by Mating RoecdL Inc (if nbmi it pdwd. coaled or ofcowiat proeuud o» 



After the delivery cylinder 42 has be** medtted cr steps: ^ . . . ^ 

converted for mtinnyonatiag snrvtcn, and becanae of *e appryng a prfnicrcon^of an ayw aa or toW* 

icAiCTdniFitiitis^ i^orcoatiafcrnatn^mnaab^ 

modified delivery cylinder 42 can ao loasjer perform its unit 
original ftsncoon of foXduf and transferring me freshly M tafrj^Mdeeaskgo^^ 

jrintedor coated sm>amm Instead, the jmodttcd or con- aati-cjnat spray powder and mo titeoadermt] 

verted delivery cylinder 42 tmaatas as a pert ofte eaariac . 

inkins^coatinc -rr— «— t7 by printing or coating a tmrd saner coaxing on thn snbaoate before 

oWflimo^ A ~ ^ ' ^ 

[ on the last hnfaessioa cyfiader 34l Moreover, * 




iUm3andFI0.4.Aaomer 

:»i*te ft 
Ltm^bamp 
1 aalhe 

***** *!rteta^ ^WSwST 

► mc " ^ YtoyiMH B , mi - k^ii 
ma drying amp b perftsaaed by i~ 

fPlapratohly " ' 

l a U-S- ri Hos. 30130S3; 3,127, a j&yc&m mmn 

329; ctSbnSi^^^ 

byrerroccTno iiiawja "^f^J^J JJilfrem* mlaaador 



ejo it ~^fci^w— «t And soad by Mssong l 

AHfc^ah thn oraacnt iswentta and its advsjiagts have 
itshPQMbommaaioad matvariotu 
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and The dry« while the freshly printed or coiled lXAmedndtoprifi^oreo^gtabiGnuooibelve 

jubstrme it in contact with die impresrioQ cylinder of printing out of a rotary offset printing press of foe upe 

the first printing qwl including a place cylinder, a printing plate mounted on (he 

7 The printing method as defined in daimL including fce plate cylinder, a blanket cylinder, a plate or blanket mowed 

jtcp* 5 on tie banket cylinder, an mmressjoo cylinder, inking/ 

t ranifo iiag the freshly pzinied or coaxed subetrste co aa coating ipparami for applying priming ink or coating mate, 

iatesoedaate transfer cylinder disposed between the rial rimnltawwittry or leparatcly to the flexogiphk printing 

first and in-*a* pi ff rt "g units; plate and/or to the place or blanket on the bucket cylinder, 

directing heated air from a erycroeCo the freshly priced and including aa in^coating cylinder mounttd sdjaccoi 

or eceted rrifrffr^ whale aaid fubctrate is in contact to the last printing unit for printing a film of ink or layer of 

wife the iniernedamtran^ coating material cw a freatt 

^ ri^iig hot air. moisture and vobrilcs from an expaure the itepa: 

zone between the freshly printed or coated sobftmte applying a first dews ffln of printing ink or layer of 

and said dryer while the freshly printed or coated coating material to the printing plate; 

nibttrat ff is in contact with me intermediate transfer i, — a u r i ii| printing ink or coating material from the 

cylinder. printing plate to a. plate or blanket on ate blanket 

S.Tbeprintlag method at deftaed in daiml, including the cyttnder; 

steps: applying a second down film of prindng ink or layer of 

ovaferring me freshly printed or coated substrate to an coating material owttieflntdowa film or layer on die 

umecssioo cylinder on the second printing nnir. 30 pfaue or bteaJnet on (he bUnket cyh&der; 

dircctin«hcmte4afrfrc<&aOT>«ontDte ewtjccdng ink or coating maaerial from tee blanket or 

or coated stJbtttate whale said saturate is ia contact fUm ^ te biaskct cylinder omto a sobssate as me 

wim me imtxecrioe cylinder of me second printing gohsttato is majferxed mreege me nip between me 

imtt; and. M blanket cylinder and the mmretsioo cylinder, and 

eaactmgbMaiLmoisrareandTOlat^ ^j^ ^^ y j-w.ti»g » tub* daw fim of priBttag ink 

me between the freshly printed or coaed snbstram w ^ material over me secc^dow&fiua 

and said oYyer while sw*swbsvwteiaceemawm^ of tak or layer of coating maaerial wbUe the second 

iiiuaenlnn nfllnltr A r"f — * jowa film or layer is bring printed or eoatedoamelaat 

^ A nxthc^ for pro^idiJig an onerw tmpreariosi cyUadet 
layer oo a substrate m a rotary offset printing press of me 14 Amemod for printing or ceding a nostra* In a rotary 
type inctodmg a printing unit having * plate cyHodet. a ctfKt ^mmi press of the type inemolng a printing unit 
ton me plate cylinder, a hgHm 4 ^ cylinder, a flenejepbic printing plate 



btastecyJiae^aDiBteorb^ nnma oa^^^cf^m^^bU^^c^ia^%v^^ 

cylinder; aa mmecerion cyiimier and sierra means for nooeend on me bemket cyBader, an mmresaioe 



cylinder; aa mmeceriea cyKaskr and ap^ikaffra ncmUr M blanket mounted on me bemket cyBarier, 
applying aammue or fie?oemmmc Pj^J?**" 0 *"* cylinder, and inrma/mtflng qearatas far applying fleeo- 
g^Pfri ^ *y r*»- T**"**"g 1*— " » the plate j fr fcu ^ vmnm mimiag ink t mating mnirrriil ~ "~ 

orbaaketoomeblaitocyiiadg, i i i ring the faflowimg fiaSnemlcpria^ pUte atri/ormmepiatoorHaaJmtoa 

sieve perletmMsaswnsemmimte , & HmktX eytmdct; comtmismf me imlowmg swa»: 

a|B^yiatnfimdeemla(ym-efaet^^ ^ apptying a tot down film or layer of flatogtaphk or 



inker < 
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nMmuK a AM down film or Iww of aqueous at drcu)*tjil| 11^ Ink « ooadnf nuttxUl than t apply 



pijtc or biaatet over the second dowa film a kya 

- wtrfle the freshly pasted or coated cortter, ma. 



ttT method far rotary offset prindflg is defined » «ny 
oac of debus L 9. 13 or M. x&dudiiig the *ep»: 
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[57] ABSTRACT 

A rcuacublc ui-Luc inking/coating apparatus can apply 
cube; spot or overall mkiag/cc»(tfi£ aniens] to a plate 
*ad/or a blanket oo the ftm prating uail or on any coo* 
sccuuve printing uoxi of any roury o&ect pnauag pre». The 
iakanfcoaiinK apparatus is pivoully mounted within the 
conventional dampcacr jpace of any lithographic printing 
uail. The aqueous component of (be Otxograpbic pnauag 
ink or aqueous uiating material u cvaportled 4od dried by 
high velocity, boi ur dryers and bgb perforxcaoce beat tod 
aoiarure extractors ao (hat Lb* aqncou* or Oeaognphic ink 
or uoaiing material oo a freshly prtnicd or coaled iheet is dry 
sod cut be dry -trapped oo the next pnouog unit. The 
iokiog/coiUag apparatus roefcdes dual 9 idles Uiat support 
first aod second ipplacaxor rollers so thai the otinft/coaUBg 
ipparaiu* can apply a dnuhle blUDp uf ataueovs/llaxoicraphie 
or UV-cnrihlt priming ink or eoanofi material to a plate on 
the plate eWjodet, while simultaneously applying aqueoua , 
(kxugnrac ot UV^avsble prtDUfit; mk or eoau&g arterial to 
a plate or a blanket oo Ifac blanket cyhndcr. and ibcreaXter 
osso a ^bcei as the abeei is traaaXerred Ouoagh the nip 
between the hlaojoal cylinder sod the iroptwioa cyUodcr. A 
(npk bamp is pnatcd or eoaied oa the lain pnattog unit with 
the aid of to iopresaioQ cylinder lalbos/tostiag unit 

24 Claims, 15 Drawta* Stoats 
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RETRACTABLE PWNTENG-COATING UNIT DESCRIPTION OF THE PRIOR ART 

OPERABLE ON THE PLATE AND BLANKET ^ inn frjor ART 

CYLINDERS S1MUUXNEOUSLY FROM THE v*T\tm arrangements have been mack for applying the 

DAMPCNES SIDE OF THE FIRST PRINTING co .* Uo * u " m * Uoc P riolifi C operation by using tbc last 

UNIT OR ANY CONSECITITVE PRINTING 5 J mmm 8 unit of tbe picas as ibc coating application unu. For 

UNIT OR ANY ROTARY OFFSET HUNTING !!i amk ' U S P,L ^ «.6H5,414, and 4.779, 

PRESS 55 ' dttdtB * coating apparatus »-mch can be moved into 

position to permit fee blanket cylinder of the lest printing 

CROSS REFERENCE TO OTHER unit of a pruning press lo be used to apply a coating materia 

APPLICATIONS 10 w tbe freshly printed thee*, fn U.S. Pit No. 4,H4 1,903 

This eppbeaaon is m coouauiioo-.n-ptn of prior .ppli- ^^ m ^ c d^ B Z^i W j;!^ ^J\?V* 

cation SeV No. 08/538,422 filed Ocl 2, i9VS,^ow .ban- ^^^Z t^^LT^ t^ " "Jf 1 

doncd by inventors Howard W DcMoore, Ronald M. £ n "* ""S 0 ' " ,ut 

m T,^ M k r mct " Be,Wce ? *™«« UaiB ; filed Uu,. while coat* «tt th» W of ^-Hoc^ucg 

* ^ oa tbe last prifluog unit as u a convened lo * coauiig unit. 

FIELD OF THE INVENTION 'J** coai« «f US. Pa. No. 5.107.790 (SUker et al) it 

,. u r . retractable along an inclined rail for extending and retracting 

Ibis invention relates generally io sheet-fed or web-fed. a coaler bead icio eiigagcmcnt with a blaokcT on tbc bkaltei 

rotary offset lithographic prubag ; prwet, and more rf ^ ^ lhe n^t^hfe ^ 

particularly, to * new .od improved inJong/eoeaag apparatus :3 only be installed between the last priming unit of the pirs 

for the in-line application of aqueous or flexograpbic prim- and ^ delivery sheet tucker, tod cannot be used for 

in* uika, pnoer or protect! veAkeortuvc coaunp sppl*d mieruoii coating. Tbc outer of U.S. Pat. No 4.615,293 

Mmultaoeously to tbc plat* i and blanket of the fim or aoy {Jihfl) provides rwo tepai^, indepeoocot cotters locmicd nn 

eooMcuuve pnouog *au of any luhograpbic pnoiiog pnu. tbe dampeaer tide of a convened printing unit for applying 

BACKGROUND 01' TOE INVENTION » ^ Cf K w V^^, ^ bl » nl f L Conieq«nUy. 

ahbougb a plate and blanket are provided, the coating unit 

Conveauooal shcct-fed, rotary offset printing presses of Jaho'tpresi tt rcaarieied to a dedicated eoatug operation 

tyjtlcally include one or more printing uniu through which only. 

individual sheets arc fed and pnnied. After ibe last printing Proposal, have been made for ovreominfi tbe loss of a 

unit, IxcsbJy pnotcd shestt « w«fcn»d by « , dehvery J5 prinimg unu when in-line coating is us*l. for example » xi 

««rvcyor to the delivery end of the presi ; where the t taUy M ^ us ^ Na 54 76,077 to Howard W. DeMoore 

pnmed and/or coated jbectsarc collected and stacked um- (co-invenior and assignee), which daiciotes . coaling appa. 

formly. In a ^^^^J^ 1 *^ otbet pHnong pre. WIM w roller posittoocd to apply Ola 

h uch as tbe Hexklbcn : Sptedmastei : line of preaae^ the ^Ung material to tbe (reshly printed ^bect while Z sheet 

cldiverycooveyor mclodes a pairof endless etuios carrymg « » toll on the Usl impreaaioo cylinder of the pros*. This 

gripper bus wu& griper Angeis which grip and pull feshly ^ ^ d ^ „ rim aod ^ 

printed sbeeu frorn^c ^anpr-uoo cylinder aod convey » thai »o loss of pnntmg unit capability results. 

c k!° t^l t^Z?'Z T ~ - Some coo>«ndonai coalers are rail-oaoanicd and occupy a 

Srnce tbc into used she4t fed rotary offset pnDong ^ tn0Ufll 0 f press space ar^ rcduc* access to tbTpSSs. 

prwes are typically wet and laetey, special prccsuuom mwi 45 e^pi» flt b ^ re(racD nfi suet coalers 

be taken to prevent marking aod smeanng of the frwhJy ^ ^ l^^T^^^. 

primed or coated sheets as me sheet* are transferred from ^Su* w^^^^vTJ^ J»„ 

one pnaang unit to another. The printed u* oo the surface P 0 * 1 ^^ »cces» ^ *c pnntmg tmii. 

of the *b**l dria. rctadvely aWwly and is e«aly smeared AcC0 ^ : ^ t ^ » 1 "«? » f " l0 * Ul * inJanft/coetittg 

during s^bseq«cnx (raosftr between printing units Matfciag. « wbcb does not result m the loss of a pnnimg unit 

smearing and smudspng cm be prevented by a vacuum *es *>« «nod **kapt of ibc press, and wrncb can pnoi 

4aaLxiedsl«tU^er«ppfntttS»des^ ^ ucou * ^ ^«VM*ic inks and coaling male- 

log VS. Pat. Noe: S413J55; 5,U7J29; 5.205.217; 5,22a, ^ ^baneo«dy onto the piste and blanket on any 

391; 5,243,909; aod 5,419.254, ail to Howard W. DcMoorc. h *W-« pnoung unit of any luhognpnic printing press, 

co-inveoior, and manufactured and sold by Prating s« "** to P" 8111 * 

BAC^V' ° f D * n °' US>U ^ 1! * lra<kni4rk OiUkCl^i OF JHt INVKff HON 

lo some printing jobs, offitcidng ts prevented by applyiog Aeeordingli a general object of the present invention is 

a protective and/or decora avc coaiiog oatc/al ovci all or a » provide improved iofcin^coalmg appantus which is 

poniuo or the fruiily printed sbeetx. Some coatmp arc so uapsblc of selectively applyiog mk or uoating maierisl to a 

formed of a UV-t arable or wai*r-dspcr*cd rwa appucd u piste 00 a plate cyhader or ink or CDatmg maierial re a plate 

a liquid solution over the feebly printed sheets to protect tbe or blanket 00 a blanket cylinder. 

ink £rom offsetting or setoff and improve me appearance of A specific object of the present invemioo is to provide 

Uic Creshly printed sheets. Such outing? arc particularly improved inking/cueling apparatus of the character 

desirable when decorative or ptoaectiv* Gashes are applied u described which m emodebk into wHtiey^rstmc engage* 

in tbe printing of powers, record jackets, brochures, meat with either a plate 00 a plate cyHadcr or 10 a plate or 

magazines, folding canons sod tbe like. blanket 00 a blanket cytmder. 
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A fell led object of the pretest invcotioo & to provide caiar roller in alignment wub a pUu cylinder, and the other 

improved mkiaa/costing app aratus of the cturacict cradle pur supporting an uitang/coaung applicator roller k 

described which is capable of being mourned on any litho- alignment with the blaukst cylinder, renpecovely, when the 

graphic printing uoii of the prca sad docs oot interfere with applicator bead u io ibe operative position. Because of the 

operitor iccca^ to the pUic cylinder, blanket cylinder, or 5 pjvotai support provided by the pivot pm», the applicator 

adjacent pnorjflg urriui. head can be extended and re ir acted within the limited spate 

Annibcr object of the praseni invention is to pmvide available io (he iradiuooal dampener space, without restrict, 

improved inking/coating apparatus or tbe character ing operator access to the pramng unit cylinder* end without 

described, which can be moved from ao operative inking/ causing a printing u&ii to bsc u» printing capability, 

mating engagement position adjacent in * pUte cylinder or to Wheo \be inttng/ajstmg apparatus is used m combination 

a blankzt cylinder to a noo-operauve, retraced positioo. wuh a flexognphic printing plate and aqueous or flexo- 

StOl another object of tbe present iovermoo is to provide graphic ink or coaling material, the water coopooeni of tbe 

improved inking/coating apparatus of the character aqueous or flexograpbie ink or coaling material oo the 

described, which can be used tor applying aqueous, flexo- freshly printed or coaled sheet » evaporated and dried by i 

crapoic and ultra-violet curable inks and/or coaonaa w li high velocsry, be* air intenua dryer and a bifh volume ttcat 

combinaDOO with lithographic, Ueiograpbic and wiitrlesa and moisture extractor assembly ao that the freshly printed 

printing processes oo any rotary offset prinimc P«» ^ w op * un « ***** » **i on *■ %hcct » P"™^ or 

A related object of the present invent** is to provide « f* P*»* ™* q****** P««» 

improved .oki^cnaung apparatus of ib. charawt.r * , « l,B * i t ,M r iV^i!! 1 "" ^Jlf" ^i^W "^S" 

(bribed which b capable of applying aqueous or flexo- » « metallic (gold. silver or other metallic,) ,nk to be printed 

STlnk Tcoaunl material on" one priming u*U tor « Pnnung unit and then ovcrpnoicd on rb. next 

cumpk the fir* P ri2g untu and *yu« Ihe7nk or coatmg P«-S « -thW. d^-tnpp^ or dot gm- 

material before it * primed or coated on the next prating The construction and opcraboo of the preeent irrvcouoo 

unit ao that n can be overprinted or overtoiled tomeoiaieiy will be understood from the foltowmg detailed desmpnon 

on the next printing unit wub waterless, aqueous, fiexo- taken in cooruoaicw with the accornpirrymg driwingj w&ch 

graphic or lithographic mks or coating material* disclose, by way of example, (he principles and advantage* 

Yet another object of the prceem invention is io provide *« »»veouon. 

improved Wong/coating apparatus for Uae on a muluple gpjpj DESCRIPTION OF THE DRAWINGS 

color rotary offaei printing pre** that can apply ink or 30 . war 

coaung material stpjraieJy and/or simultaneously to the fKV 1 a penpearve view of a sheet fed, rotary offset 

plate anoVor blanket of a printing unit of tbe press from a prioung press having inking/coaling apparatus embodying 

single operative position, and from a siagU inanng/oosting ihc present invention. 

apparaum f/jG. 2 is a sunpliHed pcnpccirvc view of the angle head, 

A reeled object of (be present iovemino a lo provide u ^ cradk nkzog/cosung apparatus of tbe present uven* 

improved lokioeyeoating apparatus of the character uoa; 

described* in which virtually no printing unit adjustment or FIG 3 is a schematic side eievatkmal view of the priming 

alteration ta required when the inking/coaling apraratua is ^ 0 r ^ c j baving smglc head* dual crsdlc inking/ 

convened from pbue to blanket printing or cosoog and vice M]ta& appanros hsulkd u tbe traditional dampeocr poai- 

vcrsa. 40 U0B of tbe firsu seuiod and last pnroing ueiu; 

Another ob)cct ot the prcseol iflvcoooo m to provide nG 4 ^ % ^ devalional view sfaowiag the 

improved mlaag/ajaimg apparatua that be u perahly inking/cuating apparatus in the 

moumed is the dampcflar space of soy IfthomTphk printing sxpcni ^c inkweyueauof po»ii»on for Simuluncously pritu- 

umi for iokin*Vcoaung engagemcni with either a plate oo a m^a* pUu and blanket cm the fourth prirmng 

pUttcylir^r*aplateorbla»tofmablaetoeyhoeW t ajid 45 ^ r ^ 

which does 001 tnterfcrcj "**"«*»^ w HO. 5 is a amplified side elcvaxiooaJ view showing ,he 

ucs m die iruevusst space between putting Wits, ^ c ^ iriking/coaung apparatus is the 

SUMMARY OP THE INVENTION operative posuion far spot or overall inking or coating on the 

- $ ^ mmt ^ m e+nm*** ^^ved b* a retractable. «i bUnket of the first printtog unit, *nd showing the dual cradU 

The fort gome objeeu arc aared by a retrMaoic, w inkunj^toanng appar^tw in tbe opendve poatum for spot or 

in-lm* mking/ooaoof apparatus which m mounted 00 tht ^Hktoi ol«U 00 theTnoiinx pUu: ot u* seuiod 

d^npeer side of a^ printing unit of a mary oflsei P rea for JTJ 3? ^ ? ^ ? 

movenseai befweco sb operative (oo-imprtssioo) inking/ , . . , , 

ceawS ^mkiiui^-unc apparaUuMudo an appUca- « bead, dual cradle uategytoaiing apparatus of ftO 4 and 

!Trc.tov^^3rt nG 5. r^iaOy brota awy, shewing rt* suagk bead, du^ 

1 pUu 00 a plate cylinder or a blanket on a blanks cylinder. «dle Routing apparatus in u>a opentive «U»g 

The inbog/Lting apphcamr head is pivoulry coopted 10 a P«^» *«* »*™« » ^ *^! f w b , U * ft * crvoff * 4iemb * 

pnniiDg ueit by pivot pms which arc mounted 00 tbe press 'P 04 or ^™ 0Mtl0 f 00 blankst; 

^ide frames m the uidniocal dampencr space of the pncung *? FIG. ? Is a schematic view showing a best exchanger and 

unit in parallel alignment with the plate cylinder and the pump assembly coonecud u> the ssagfc bead, dual oadk 

blankei cylinder. This dampener space mounting arrange- wkwg/coaung appararus for circulatiag temperature con- 

mcnt allows the tnaonn/coaoog unit to be installed between (roUcd ink or coating material to the inking/eoaring appa- 

aoy ad)accni prioung uniu 00 press. f»*»s; 

In the preferred embodiment, the applicator bead includes *$ HG. t ta a safe ekvaiioaal view, partially broken away, 

vvrocally spaced pain of cradle members with 00c cradle ind ainntar to riG ( which illustrates an altemanvc coaung 

our bemg adapted for supporting in inking'ooatifig appli- bead inangemeot. 
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FIG. 9 a i simplified elevatianal view of a prions* unit sheet-fed Of web-fed. rotary offset printing pre*, herein 

wmcti lUustntcs pivotal coupling of tfae mkjntVccatiog gwolly designated 12. In this instance, as shown JD FIG 

apparatus oa tfae priming unit side frame members, 1, ibe inkin^coiring apparatus 10 is installed m i four umi 

PIG 10 is a view similar to FIG. 2 in which a pair of sphi rau ry c4bet printing press 12, such a* that manufactured by 

applicator rollers art mounted in ibe upper aadie and lower 5 Heidelberger Drucfcmascbioen AG of Germany under iu 

t*idlc, respectively; deugtuuon Heidelberg SpeedmsMcr SMJ02 (40". 102 cm). 

FIG. 11 is a side elevation*! view of a split applicator Tbe press 12 induces a press frame 14 coupled si ooc end, 

roller, herein tfae righi cod, to a sheet feeder 16 from which &hects[ 

FIG. 12 is a perspective view of a doctor blade reservoir hereu designated S, are individually sod sequentially fed 

which is centrally partitioned by a seal element; i0 inl ° lne and ai the oppom cod. wiih a sheet delivery 

FIG 13 is a sectional view showing sealinc engagement ***** *"\ wbich ^ tuhl y P™** ***** «rc eolkaed 

of the an* applicator roller aga^paS ^^1?^ 5? *TL*" n " ? ** 

of nG 11 denvcry stacker 20 are four substantially identical 

' w • r*t/* • ... *bee< priming units 22, 24, 26 and 2* which can pnm four 

FIG 14 j a vww similar to FIG. I wbcfa illustrates ao ii different colon onto the sheen as ibey are transferred 

alternative mlong/coaung embodtmcot; through the press 12. Tot printing unit* are housed within 

FIG. 15 in a simplified tide elevauunal view of a suboratc priming tower* Tl, T2, T3 and T4 formed by aide frame 

which has a bronzed-like finish w hich a applied by sunui- members 14, 15. Each printing lower baa a delivery side 25 

taneous operation of tfae dual applicator roller embodiment and a dampencr fide 27. A dampencr space 29 is partially 

of FIG. 14; 26 enclosed by ibe side frames on the dampencr side of the 

FIG. 16 is a side elevationaJ view, partly in section, of a printing unit 

pan roller having separate transfer surfaces mounted on a As illustrated, the printing unis 22, 24, 26 and 2S are 

spin Ibunum pan; substantially identical and of conventional design. The first 

FIG. 17 is a simplified side elevations) view of the dual < pnnung unit 22 includes an indeed pansier cylinder 30. a 

cradle inkang/eoaung apparatus, partially broken away, P Ule cybnder 32, a blanket cytinder 34 and an impression 

which illustrates an altetnauve inktng/coaung bead ippaxa- cylinder 36, all supported for rotation in parallel alignment 

lus fearuriag s single doctor blade assembly, anilox *ppii- between (be press side frames 14. 15 which define priming 

caior roiler mounted on the lower cradle; and unit tower* Tl. T2, T3 and T4 Each o: tfae first three priouog 

FIG. IM is a tide elevanonaJ view, pardy in section, of a x «»" ». 24 and 26 have a transter cylinder 31 deposed «o 

Single doctor blade aoiln* applicator roller ewembry laving tranrfer to frea-bly primed sheets from the adjacent ioprai- 

separate transfer surface*, and a split fountain pan having **« cylinder and transfer me freshly printed sheets to the 

wmaraie fountain compartments, with the separate fountain *** unit via an intermediate transfer drum 40. 

compartments being supplied with different inks or coating The last printing unit 2ft include* a delivery cylinder 42 

maicnals Cruoi separate off-proas sources. u mounted on a delivery shaft 43. The delivery cylinder 42 

supports the freshly printed sheet II as u is transferred from 

DETAILED DESCRIPTION OK THE ibe lam imprannn cylinder 36 to a delivery conveyor 

IHETERRED EMBODIMENTS lysum, generally designated 44\ whicb transfers ibe fixshly 

As used herein, the term -process*]- refers 10 prwitrng rented sheet to ibe sheet delivery sucker 20. To prevent 

and coating methods which can be applied to cither side of *o during transfer, a flexible covering is mounted on 

a substrate, including ihc application of Uuofrtpfaic, «*» » ****** wd daimed in US. 

waterless. UV-curahlc, aqueous and flesognphu; oik* and/or 4 .402.267 to Howard W. DcMoore, which' a 

coatings The term -substrate- refers tu sheet and web uKorporaied herein by reference loc flexible covering is 

material. Also, as used bcrem, the term -waicrless printing maBuXlt:luT ^ ^ bv laming Research, lou. of Dallas, 

plate" refers to a prinung plate btviag image areas and 45 T " ' U.S.A., under iu trademack SUPER BLUE*. 

non*imagc areas wmcb are oteopbdic and oieopbobK, Opuoaeily, 4 vacuum-assisted sheet transfer assembly 

respectively. "Waicrless priniieg uuV* re&n to an oil-bsjied TiaouLicUired and sold by Ittobog RcMaicb, Inc. of DaUaa, 

ink wfaicfa docs not contain s significant aqueous component. Tex., UJLa., under its trademark HACVACft can be sub- 

"r^xofrapfck plate" re f era to a flexible printing plate hav. suraied for the dehvery transfer cylinder 42 and flexible 

ing a relief surface which is wcoabW by fleiographic ink or 5*1 covcr * 0 ** 

coaung material "Flexognphic printing ink or coaling The delivery eooveyor system 44 as shown in FIG. 2 is of 

material** refers to an ink or coating material having a base conventional design and includes a pair of endless delivery 

constituent of either water, solvent or UV<urable KquJd. lAPP* 1 cfatfeaf 46, only one of which is shown carrying at 

"U V-curable RJwgnpcuc printing ink and coating material" regular spaced locations along tbe chains, laterally disposed 

refers K> oil-based priming inks and coaling materials luat S5 tapper bar* having grip p er fingers used to finp the leading 

eao b* cured (dried) pnetonaeehanacally by exfOaurc to udev of a freshly printed or coaled ehect If after it leave* the 

ultraviolet radiation, and (bat have a scmi<paaic or gcl*like nip between the imnieninn cylinder 3d and delivery cylio* 

coosttiency "Aqueous printing ink or coating maieriar der 42 of the last printing unit 2ft As the leading edge is 

refers to ao ink or coaung material mat predominantly pipped by the gnpper ftogeoi, the delivery chains 46 pull the 

contains water as a solvent, diluent or vehicle, a "relief u 'beet away (rem (be last ampression cylinder 36 ad ootrvey 

plate" refers to a prinung plate having image areas wtuch are ins frc&ftty printed or coated ancct 10 ibe ahest delivery 

raised relative 10 non-image areas which are recessed. satdcer 20. 

As shown m the exemplary drawings, the present hrven- Prior to reacting the delivery sheet stacker, the freshly 

lino is embodied in a new sod improved in-line tnkmg/ pn mcd and/ur onaicd shccU £ pass under a delivery dryer 46 

coating appermrua, befem generally datsi^ated 10. tor eppry- h whicb inchides a oocsbineiioo of infra-red tbcrmal radiation, 

ing aqucuuft, flezograpbic or U v-cuxablc inks or pruueuve high velocity hoc air flow and a mgb performance beat and 

and/or decorative coauupt to sbects or webs printed to a mo oarc extractor for drying the ink and/or the protective/ 
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decorative coating. Preferably, the delivery dryer 40. inelud- applicator roller 66. Both aqueous isd oil-based inks aod 

iag u* high pcrfofmaucs hut and moisture extractor is coatings are repelled from the non-image areas, *od axe 

constructed as described u VS application Ser. No. 08/116, retained m the image areas. The printing ink or coating is 

71 1, filed Sep 3, 1993, entitled "Infra-Red Forced Air Dryer then transferred from the image areas io an ink of coeiinc 

and Extractor" by Howard C. Secor, Ronald M. Rcodlcmaa 5 receptive blanket B sod a printed or coated onto a substrate 

and Paul D. Cnpcnbaver, uummooly assigned 10 the assignee S 

of the prcseot mveniion. Howard W DcMoorr, and licensed Fur mrK primin ^ a flcX0l|T . phic plale PK 0f a 

to Pnouog Research, Inc. of Dallas, Tex, U.S.A., wax* w»»crJcss printing piste PW „ mounted over a resilient 

manufactures and markets ihc delivery dryer 4* under us pwklflg suet » the blanket Bon the blanket cylinder 34, lor 

trademark AIR BLANKET™. io BX emple ^ indiailed by phantom l.ne* printing unit 22 of 

In the exemplary embodiment snows to FIG. 3, the first PIC. 5 An advantage of tins alternative embodiment » mat 

printing unit 22 has a fiexegrapnie punting plat* PF the waterless plate PW or the flcxogrephie plate PF are 

mounted on the plate cylinder, and therefore neither so resilicntly supported over the blanket cylinder by the uader- 

inking roller train nor a dampening system is required. A lying blanket B or other resilient packing. The radial dcHec- 

Acxographic prinung plate PF is also mounted on the plaic 15 lion and give of the resilient blanket B provide* uniform, 

cylinder of the second printing unit 24. Toe Corrn rollers of positive engagement between the applicator roller 66 and a 

(be inking roller train 52 shown mounted on the second Aerographs? plate or waterless plate, 

printing unit 24 arc retracted and locked off to prevent plate i Q iqh arrangement, a plate is not mounted oo the plate 

contact Flexographic ink is supplied to the flexograpnie cylinder 32; instead, a waterless plate PW is mounted on the 

plate r*F of the second printing unit 24 by toe inkin&yeoating *° blanket cylinder, and the image on the waterless 

apparatus 10. printing plate is not oCbet but is instead transferred directly 

A suitable flexograpnie printing plate PF is offered by EJ. frum toe watsrieas prinung pUie PW to the substrate S. The 

du Poor de Nemours of Wilmington, Del., U.S jV. under its water component of Aexographic ink oo the freshly printed 

trademark CYKEL& Another source is BASF AtaiengftcQ- ^ sheet ts evaporated by high velocity, hot air dryers and high 

schafi of Ludwiphsien, Gemany, which offers a suitable 15 volume beat and moisture extractors so that toe frcriily 

Aexogaphie prinriog plate under its trademark NYLOF* printed aqucoua or flexograpnie ink is dried before the 

LEX* subsiraie is pnmcd oo the next priming unit. 

The third printing unit 26 as illustrated io FTC. 3 and HC Referring now to FIG. 2, FIG. 3 and FIG. 9, the inking/ 

4 is equipped for lithographic printing and include* an coaung ajmsratus 10 is ptvotatly roounted oit the side frames 
inking ippuaius 50 hiving an inking roller tram 52 arranged J 14, 15 for rotation about an axis X. The inking/eoaung 
to transfer ink Q from .in ink fountain 54 to a lithographic apparatus 10 includes a frame 60, a bydraubc motor 62. a 
plate P mounted on the plate cylinder 32. This is iccom* lower gear train M, an upper gear train 65, an applicator 
plished by a fountain roller 54 and a ductor roller 57. Toe roller 46. a sealed doctor blade assembly 60 (FIG. 6). and ■ 
fouotaui roller 54 project* intu the ink fountain 54, where* $ drip pan DP. all mounted on the frame 60. The external 
upon its surface picks up ink. The lithographic prinung ink peripheral swfecc of the applicator roller 66 is welled by 
Q is transferred from the fountain roller 56 to the inktog contact with liquid coaling material or ink contained in ■ 
roller tram 52 by the ductor roller 57. The inking roller train reservoir 70. 

52 applies ink Q u> the image areas of the lithographic The bydrasbc motor 62 drives the applicator roller 66 

pnming plate P. ^ syocfarortoasly with the pUie cylinder 32 and the blanket 

Tne lithographic printing ink Q is transferred from the . cylinder 34 is response to so RPM control signal from the 

lithographic printing plate P tu an ink receptive blanket B press dcr*e (oot Ottstrtied) and s feedback signal developed 

which is mounted on the blanket cylinder 34. Tbe inked by a tactcsneter 72. While a hydraulic drive motor is 

image earned oo the blanket B is transferred to a substrate preferred, other drive means such as an electric drive motor 

5 a* the substrate is Uaosferrcd through the nip between the 4 < or an equivalent can be used. 

blanket cylinder 34 and tbe impression cylinder 36. When using waterless printing plate systems, the tcm* 

The inking roller Arrangement 52 iltauratcd in FIG. 3 end pcrature of the wsttriess prating ink and of the waterless 

FIG. £ 'i nt^mpltry f rty ^ in ^m^i ty^™ * ^i'h ti'^c^pfrK* prioung plate must be ckuery controlled for good image 

ink prinung places P. It is understood that a dampening reproduction. For example, for waterless offset pnming with 

system 50 bavins; a dampening fluid reservoir DF is coupled 50 TO RAY water tea* prinung plates PW, it is absolutely ncc- 

(o the inking rolkr train 52 (FIG. 4), but is not required fix essary 10 control the watcrie** printing plate surface and 

waterless or flexograpnie printing, waterless ink tetnperaiorc to a very narrow rings, tor 

Toe pUts cylinder 32 of printing unit 20 is equipped wan example 24* C. (75* F.) to 27* C. (00* F). 

0 waterless prinring plate PW. Waterless printing plates are Referring to FIG. 7, the reservoir 70 is supplied wub ink 

also referred to as dry planographic prinung plates and are 5S or coaling which is temperature controlled by a neat 

disclosed in the following US. Pat Nos-: 3,910,107, fU. exchanger 7t Toe •cttptrsiure controlled ink or eosung 

30,670; 4,0R6,0y3: and 4,053.313. Suiublc waterless prim- mate rial is circulated by s positive displacement pomp, for 

ing plates can he obtained from Tony Iednntrics. Inc. of cxaapk a perisume pump, through the rescrvw 70 and 

Tokyo, Japan. A dampening system is not used for waterless beat cretonne? 71 from a some 73 through a supply cuodutr 

printing, and waterless (oal-OaMcd) priming ink is used The b0 75 and a return conduit 77. Tbt beat exchanger 71 cools or 

waicdes* prinung plate PW has image areas and tton-inaagc heats the ink or coaling material and maintains the ink or 

areas which are okofbiltc/byckoplnlic and okopbobic/ coauog and the nrmtsag plate within the desired oa/row 

hydrophobic* respeeuvely. The waterless prinring pUie PW temperature range. 

is engraved or etched, with the image areas being recessed According to one aspect of Use present invention , 

with respect to the 000- image areas The amage area of the ii anueous V n>tO|iapbic ink or coaung materiel is supplied to 

waterless printing plate PW is roUed-up with the flexo- tbe applicator roller 64. which transfers the aqueous; 

graphie or aqueous printing ink which is transferred by ihc nexograpba? ink or coacng material to the prinung plate 
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(PIG. 7). wnicb may be a waieriesa p no ting plate or a pre* room. When tbe sealed doctor blade assembly is 

nexographic pnnm^ platt. When the ink mg/co stint lppe- utilised, tl* pump (FIG. 7) which circulate* ink or eoaung 

rams is used for ippjymg an^icous/flexograpaie ink or coat- material to (be doctor blade bead ia preferably a perutaloc 

ug material to a waterless printing plate f W, the inking pump, which doe* not inject air into the feeder lines which 

roller train 52 is oot required, and is retracted away from the s supply the ink or coating reservoir 70 and helps to prevent 

printing pine. Because the vi*en«ny uf aqucou*/ the fbrmauoe of air bubbles and foam wtimn tn* mk or 

oexograpnic pruning lak or coating material vanes with costing material 

temperature, ii is rtecessary lo best or cool (be aqueous/ An mkM&coanng apparatus It having an alternative 

ftexographic printing ink or coating material to compensate applicator roikr arrangemeui is illustrated in FIGS. 10-13 

for ambient temperature variations to maintain the ink 33 ] r ih» arrangement, the engraved metering auruec of ihe 

vacosity is a preferred operating range. aniiox applicator rolkra 66, 67 are paruiioncd by smooch 

For example, the tcaperarure of the printing press can seal mrfaces 66C which separaiea a first engravui peripheral 

vary from around 60* F. (15* C.) in (he morning, to around surface portion 66A from a second engraved peripheral 

85* F. (29* C.) or more in the afternoon. The viscosity of surface portion 668. Uknwoe, smooth ical surfaces 66D, 

ae^cous/lk xogrsnhic printing ink or coating material can be ' 5 66E an formed on Ibe opposite end portions of the appli. 

marginally high when Ihe ambient temperature of the press cat or roller 66 for engaging end seals 134, 136 (FIG 12) of 

is near At)* h (15* C )♦ and inw vtscuialy on be sargmally (he doctor blade reservutr The upper applicator roller 67 tu» 

low when the ambient temperature of the press cxceenV 85 engraved anilox metering surfaces 67a and 67B which are 

F. (29* C). CoosequeaUy, it is desirable to control the separated by a smooib seal band 67C. 
temperature of ibe aqucous/Hexographic printing ink or w Referring now to FIG. 12 and FIG. 13, the reservoir 7V of 

coating material so mat it wQl maintain the surface tcn> the doctor blade bead 61 is partoioncd by a curved seal 

pcrarurc of waterless printing plates wulun the speeded ekmcoi 130 v form two separate chambers 70 A, 7fB. The 

temperature range. Moreover, the inkVeoaung material uo- seal element 130 is secored to the doctor blade head within 

pcrature should be cuotrulleJ to maintain the tack uf the ^ ia % n ^\mt groove 132. The seal element 130 is preferably 

aqueouft/flexogrspue printing ink or coating material wubm 15 made of polyumhanc foam or other durable, resilient foam 

a desired range when (he ink or eoaung maierul is being material. Tbe seal cleoxot 130 u engaged by the seal band 

used in coanecuoo with fiexographu: printing proceaae*. (a, thus forming a rotary 30 seal which blocks the leakage 

The applicator roller 66 is preferably an aniksx (bid of ink or eoaung material from one reservoir chamber into 

metering roller which transfers measured amount* of print- the other reservoir chamber. Moreover, tbe seal band pro- 

ing ink or dialing material to a pUu or blanket. The surface 30 vides an uaprimed or undated area which separate* the 

of as anilox roikr is engraved with an amy of closely printed or coated areas from each other, which as o ceded for 

spaced, shallow depieaeaont referred as "ceUs". Ink or work ajid nun printing jobs or other prmdng jobs whtcbpnni 

eoaung from the reservoir 70 Rows tnto the eells as the two or more separate images onto the same substrate 
anilox roller runs through the reservoir. The transfer surface Another advantage of the split applicator roller cmbodi- 

of the aoilox roller is "doctored" (wiped or scraped) by dual * mem is thai it enables two or more aerograph*, inks or 

doctor blades 68A, 6TO tn remove excess ink or coating costing materials to be primed simultaneously within the 

material. The ink or coating metered by the anilox roller is um« btnograpmc priming unit. That is, tbe reservoir cbam- 

tbai contained wiihu the cells. The duel doctor blade* 61 A. hers 70A, 70B of roc upper doctor blade assembly can be 

6SB also seal the supply reservoir 70. ^ supplied wuh gold ink and silver ink, for example, while tbe 

•Ibe anilox applicator roller 66 is eynndrieal and may be reservoir cfcatnbea 70A, 70B of the lower doctor blade 

constructed m various diameter* and length*, cocuimng assembly can be supplied whb inks of two additional color* 

cells of various axes and shapes, Ihe volumetric capacity of for example opaque white ink and bloc ink. 1 has permits the 

an aoilox cofier * oeuxmined by cell site, shape end number opaque while ink ho be nvcrpnnUd with the gold ink, and the 

of cells per unit area. Depending open the intended 4J blue ink » be owe/printed with the silver ink on the same 

^ppUcttwff, the cell pattern may be fin* (many small <*Ik p noting unit on any hmograshae press, 
per unit area) or oaine (fewer large cells per unit area). Morcnver. a ataryet ceo be used m the upper doctor blade 

Ry sopplymg the ink or coating mattnal through the reservoir and a reactive ink or coabng material eta be used 

inkmg/coariiag apparanas 10, more ink or eoaung material in (he lower doctor blade reservoir. Tbia can provide various 
can be applied to tbe sheet S as compared win the inking 5n effects, for example improved chemical resistance and 
roller train of a litavfraphic priming enit Monevcr, color higher glees levels. 

intensity is stronger end more brilliant because the aqueous The sprit appbcaior roller sections 67A, 67B in the upper 
or fteze^aptac mk or eoaung material is applied at a much cradle poeiuoo can be used for applying two separate inks or 
heavier him tbirknris or weight duo eao be applied hv the coabng materials imvltaneously, for example fiexographic, 
Uihagraphkc process, and the aqueous or flexograpbic colors si aqueous and ultra-violet curable inks or coaling materuk, to 
are not dahued by dampening sohmoo. separate surfoee areas of Ike plate, while the lower applicator 

Pnlerabiy, the sealed doctor blade 4Mcmbfy 60 a a*- rvlkr Melons 66A, e4B can apply an irutiaior layer and a 
structcd as described m U J5. Pat Ko. 5^76.077 to Howard tnkrocnapsulastd layer simultaaeemalt to separate blanket 
W. DcMoore, comventor and assigoec. which is incorpo- xur&a areas. Optionally, (he maermg surface poruons 66A. 
rated berein hy referenue. An advantage of using a sealed (9 6<B cart be provided wflh uaScrcni cell metering capacuiea 
rcscrvou is thst fast drying ink or cvaung material can be for providing different printing effects which axe being 
used. Fast drying mk or coiling material can be used in an panted smuuancoualy. )rot example, the screen one count 
open fountain S3 (see FIG I): however, open air exposure oe one half s ection of an anilox applicator roller as prefer- 
causes the water and aoKcnts in the fast-drying mk or ably in the raaire of 200-600 line* per incti (79-230 Une* per 
coating material to evaporate taster, thus causing the ink ur us cm) for half -tone amagee* and the screen hoe count of the 
coating material to dry prematurely and ehingc viscosity. other half-section is preferably in the range of 100-300 line* 
Moreover, an open fountain emits unwanted odors into the per inch (39*11 1 ones per em) far overall coverage, high 
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weight application sucb a* opaqucwbiic. This spUl image* Referring now tu FIG. 14. «n iruting/caeuag apparatus 10 

meat in combination with dual applicator roller* is panieu* diving an uikmg/muag aaacDbly 109 of an iltcraauve 

larly advantageous wbeo used in connection with "work and design is installed jo the upper cradle posinoa foe applying 

turn" prifltiag job*- ink u>d/or coating material to a plate P on toe plate cylinder 

JUfemng agaio to FIC. 8, instead of using the sealed s yi According to (bia alunauve embodiment, aa applicator 

doctor bitdc reacrvoir aaftcoibly 68 a* abewa is FIG 6, ws rolkr 67R having a retikcei transfer *urf*cc s Cuupkd to ae 

open fountain assembly 69 is provided by the fountain pan A „ilox fluid metering roller which transfers measured 

55 which coouio* • volume of liquid lak Q or coatiag amounts of priming ink or eoauag material to t&c plate P 

material. Tbe liquid ink or ousting maienal ia transferred lo ^xiax rolkr Ul baa a transfer surface constructed of 

(be applicator roller 66 by a pan roller 55 which turns ia ,„ tttai ,cwamieor outage matc^ 

contact with ink Q or coatmg material to tbc fouaum pan, ^ ^ —i^yy roller 67* u wterposed m 

If a split eppUcaior roller ia used, tbe pan roller 55 * also eowaie0l wit tbe pU» P and the metering 

spin, and toe pan is divided two two |>*osc<ooa* 53A» OB SLf{ACe ^ ^ ^ m ^ e surftcc 

by a separator plate 53P. a* ehewn in FIG, 16. ' ui* the applicator rolkr 67R pruvidea usulorm. positive 

lo tbc litem a five embodiment of FIG. 16, tbc paa rolkr ]5 CB p~ ea t pu to . 

55 is divided into two paa «U~ •«*■» Wa - « * Referring ouw to FIG, 17. an inking/cotimg apparatus 10 

centrally located, aanukr poo* *^*^J^£ bavtag^n* aiww*. mtog^^lZnbW 113 * 

is recurved uatom and ^^^ ^^^ insuUed ia the W aadk ua«ab]y 100 lor applying 

but does not toueb tbe adjoining rolkr races. By ite 0cXOcr40tlic « & asdAsr coating material O to * 

■urangeuieav iwo or more inks or cuaUag *™^£> £ 2D pJtte or blanket mounted on tbc blanket cylinder M Instead 

are contained wubifl lb* open pin sewhu* 5SA 55B lor * ^ >»embry 60 

transfer by the split pan tolkt seeuons 53 A, S3B. respec * £ow* Ui «opco. singk doctor blade amjoarolkr 

nvdy. Thi* permits wo or aort Qe»gr»pbic >akt or coaxag ^^u. * w kcd witb bouid ink 0 or eneuit* 

materials 10 be transferred 10 two separate image areas uolhe m , 1f rut .^mtitir-' in an upefl kuouin paa 117 Tbc liquid 

plate or on the blanket of the same prating unn. Tn* a ^ w ^ m*icn*\ Q at trtnsierred to the engraved 

arraagetncni is particularly advwiageotts for work and rum o{ ^ 66 as n rums in tbc 

printing pbs or other printing jobs whieb print two or more -„ ij 7( ink or coatiag material Q U 

ttcparate images onto the same substraic. removed ftoca the engraved transfer surface bv a Single 

Tbe Crame 60 of the inkiag/coatug •pparalua 10 indvtka doeKK ^ ^ ^* uquid ink or coaUng material Q is 

side support members 74. 76 which npeort tbe Mf/phcxtoi w n,™^ ^um an ot«pmn wiurce, for exampk (he drum 73 

rolkr 66, gear train 64, gear train 63, doeaor blade assembly JhoWft ^ 17> t ^ppiy conduit 129 into ins 

68 and the drive motor 62 The appliotor rolkr 66 is fo^^ pan 117 by a pvmp 120. 

movaiad on nub shafts 63A, 63B *bicb art «e?P«ned at v;<% . ngunag transfer 

opposite end, on a lowcr«adk ^^vrtty i ^^^f rXV^ oveTTts enure 

pair of^de Nippon °>^^ 0 ^^^^ * peripheral surface However, for ccneia pnnt*g jobs which 

81 '^"""S- 1 ?^^^ ^ rwo or more separai- image, onto the -me ^Ostr.te, 

ui rolkr bearings 105, 107 which permit tree rocauoo <X toe r . *™j JZTli^^ J0DS the meteruui 

vhtfu OA. OB and l»e»nn«» 105, 107 m U>c Metal* 7», *l ^ • ' acienne traaicr surface* 



ooenlor c„ ourtlv cbW J5 »»blymi»AowBOMi«dioib«io«ren*po*ii 1 6B 

bw»w. 2d«^ » -ly neeuwy lo R luic mbqv. ud uOu. ^pKaior rulbr 113 cu muun^d ud 

ttpetiiioo or raplioe tbt jpytteuor (eUtr M. u»l iaibt u^pct endk pwiuao. « *»U. 

Tb« nubility to usuluoMuily pritf ia the Scntnpbic Accurdioc » aoeifacr «pea of (hs prueoi iaventioe. the 

mod., ibT miimouk mods, ita w*t«rl«i mode, ur ihe liiiio- to inking«»iua| ^p«nuu 10 » pivoully owpled 00 hon/on. 

Enable sudc aa diflbctoi pnsunt vaiu of isc unc lubu- ul pivot piw MP, fOP »hieb »Buw» ib* spcI* b"d. dual 

gnpbic pteat *ad to prim or eou froo either tbe pine cradle iakmf>eo*iuc tppmou 10 lo be mounwl on toy 

poujes or ibe blanket peatioc on my uot of tbc pmui>| Llbogripoic pfiaaaf vol rUtanag to «G 9. tbc boris>oul 

units a referred to here* « 'he UTHOnXX~ pnsiiog pivot p.r» MP. MP in tamalcd •rtdllB Ibe tndnioful 

proeeM or sytMa. UTHOFIXX*" » • indegwrli of Prim- <s dunpeoer apeee » af «• pnnuafua and uz uand lo ibe 

tog llaurdi loe of OtUu. Tex.. U.S-A- exclusive teotce ptetl tide tame* 14. U. rtipeoively Preferably, tbc pivot 

sf ibe pretest ioventkm. icpp<«pt«ttP.MPu»ieaurt»tbepreM»ide £rio>e»by 
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i threaded faatcncr. Tbt pivot support pins are received 
witbm circular openings TO. 90 which intersect tbc sxte 
support members 74, 76 of tbc inking' aoi ting apparatus 10. 
The horaoaul support pro* *W. OOP uc disposed in parallel 
alignment wuh rotational axis X and with the plate cybaoer 
ind blanket cylinder, and arc in lungiuidioal dignment with 
cacb other. 

Preferably, tbc pivot pins OTP. 90? are located io tbc 
dampeocr space 29 io that the rouuooai axes Al T A2 of tbe 
applicator roller* 64, 67 are elevated wub reject to tbe sip 
uonuci points M. N2. By that arrangement, ibe transfer 
poioi between tbe applicator roller 66 ind a blanket oo tbc 
blanket cylinder 34 (as shown io FIG. S) and tbe irwfcr 
point between tbe applicator roller 66 aad a plate on tbe plate 
cylinder 32 (as shown, to FIG. 5) arc above tbc radius lues 
Rl, R2 of tbc plate cylinder and tbc blanket cylinder, 
respectively. This permits ihe iranruj/toaiing apparatus 10 to 
move clockwise to retract tbc applicator roller 66 to an 
off -impressioa position relative to the bUnkst cyUaocr is 
response to a Single extension stroke of the power actuator 
a/ot 104 A. 106A. Similarly, the applicator roller 66 is 
moved counterclockwise to tbc on-tujpituioii operative 
position a* shown io FIGS. 4, 5, 6 and S by a single 
retraction ttrokc ot tbc atSuawr arm 104 A, 106A, re*p«c* 
lively. 

Preferably, the pivot pics arc made of steel aod Ibe side 
support members an made of aluminum, with tbe steel pivot 
pins and' tbe aluminum collar portico bordering tbe circular 
openings **, 90 forming a low friction journal. By lbs 
iirraogeoicot, the inking/coating apparatus 10 is freely ratai- 
able cbekwise and eounteielockwtse with respect to the 
pivot pins 8tf, 90P. Typically, the are length of rounoo is 
approximately 60 mils (about 1.5 mm), ttttscqucotiy, the 
lOlang/coaoxig apparatus 10 is almost totally enclosed wubia 
tbe dampeacr space 29 of the printing unit io lbs 
oo-tmprciuuon positiou and io tbc ort-impresajoo posinoa. 

Tbc endle mine lii i 100 aad \02 pouiioa tbe applicator 
roller 66 in inkiog/coeung alignment witb (he plate cyhodcr 
or blanket cylinder, respectively, when tbc ink incarnating 
apparatus 10 is eaatndrd to the operative (oo-impfftatioo) 
postuon. Moreover, btcaissc the mlrmgVrnaiing apparatus 10 
a installed within the dampcacr space 29, it is capabk of 
freely rotating through a small arc whde trending end 
retracting without being obstructed by the press side frames 
or other pans of tbc printing press. This nukes it possible to 
install tbe insiDg/coaung spparaus 10 on any lithographic 
printing unit. Moreover, becsmse of its internal mounting 
poeuioa within the dampeacr spmce 29. tbe projoaion of the 
inkifigycosiing apparatus 10 mm die space between print tag 
units is minimal Tbts ensure* ttweatrierod operator access to 
the priabog unit when the apprkaior bead m io the operative 
(oQ-ixnprcosaoo) aod retracted (rf-imprcsaioa) posanoos. 

a* shown io FIG. 4 and FIG. 5, movement of the 
inkiag/eoadttg apparatus* 10 is eov&mrdockwise from the 
retracted (off-imprraiion) poation to the opcrsnvc (a«. 
impression) position. 

Aimougb the dampcacr side i&sullaooo is preferred* the 
jnkug/coaung apparatos 10 can be adapted for operation oo 
tbe delivery sdc of the printio| unit, with the lAteing/ccating 
4ppvan>s being movable from a retracted (off-impnueaoo) 
pouunn to an oa-impression position for engagement of toe 
applicator roller w-«tb either a plate on tbc plate cylinder or 
a blanket oo the blanket cylinder oo the delivery sade 25 of 
tbe posting unit 

Movement of me mkiag/asauag apparatus 10 to the 
operative (oo-imprcsstoo) pomuon is produced by power 
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actuators, preferably double acting pneumatic cylinders 104. 
106 which have exte ndabfc; rctraa able power transfer arms 
104a, 106A, respectively. Tbe Urn pneumatic cylinder 104 
is prvo tally coupled to the press friroe 14 by a pivot pm 100. 

5 aad the second pneumatic cyhndcr 106 is pivouUy coupled 
io the pro* frame 13 by - 4 pivot pm HU to response to 
selective actuation of the pneumatic cylinders 104. 106, the 
power transfer arms 104a, 106A are extended or reu acted. 
Tbe power transfer arm 104A» prvotally coupled to tbe side 

30 support member 74 by a pivot pm U2. Ukewiae, ibe power 
transfer arm 106A is prvotaUy coupled to the side support 
member 76 by a prvoc pin 114. . 

As the power arms extend, tbe uiking/cotting apparatus 
10 ia routed clockwise oo tbe pivot pins R8K V0P, thus 

is moving tbc appbeamr roikr 64 to the oif^mprcssioo po«- 
uoo. As the power arms retract the rnJang/coiier apparatus 
60 is rouicd cnooicrcluckwtM. on the pivot pioj ggP f 90t*. 
thus movmg the appUcaior roller 66 io the on-ismres&orj 
position' Tbc torque apphed by the pneumatic acta a tors is 

io transmitted to the iifcugtotung apparatus 10 through the 
prvoc pin 112 and pivot pm 114. 

Fine tdjusiocoi of Ihc othUipresnum posirJoo of the 
applicator roller relative » the plate cy Under or the hlanket 
cylinder, and of the preasuxc of roller eagagemeau » pro* 

u vidad by an adjustable stop assembly 115. The adjustable 
stop assembly 115 has a threaded boll U6 which is cog- 
agsbJe wnb a bell crank 11$. 
The bell ertak HI la oivoiaily coupled to the side support 

„ member 74 oo a pm 120 One cod of the beU crank US is 
engapbai by the torcaood bull 116. and a cam roller 122 is 
mounted for rotation oo ia opposite end. The strdoag point 
of eogagemc&i at adjusted by rotation of the bolt 116 so that 
the applicator roller 66 is properly rxMUtioued lor inking/ 

J$ coaling engagement with tbt plate P or blanket B and 
provides the desiftd amoom of mkiog/ooiri&( pressure 
ia4keo the mkins^coatiag aatembly 60 is moved io the 
upermtivc poeaioa. 
This arnflctttem permia tbc ia^rot inting/coating appa* 

ao raUis to operate cfecti*tly without encroaching m tbc 
urcnioii space buwaeu say adjacent printing noils, and 
wuhout bktcfcng or ohaintrirng access to ihc cylinders of the 
pnntiog units when the mlr'X^'^i! apparatus is in the 
extfoded (orj-impreauon) posittoo or retracted (on* 

4 t iopreasioo) posinoo. Moreover, when the io-lioe uaong/ 
coaling apparatus is io tbc retracted position* the doctor 
SUd» reservoir aod uoeiiag circulation imtai can be drained 
and flushed auiomahcaily while the printing press is running 
as well as when the press has been stopped for change-over 

io from one job to another or from one type of ink or coating 
to inorber. 

Substrates which era printed or coaled with aqueous 
flexographic pnnoag inks require high velocity hot air for 
drying. When panting a flexographic ink such as opaque 

95 white or metallic gold, it is always necessary to dry tbt 
pruned substrates between petabag units before overnrmtwg 
them. According to the present inveatioo, Ibe water com- 
ponent on the aartace of the freshly phased or coated 
substnm S is evaporated and dried b? bagfa velocity, hot air 

to imcruflu oVvcf and high volume beau and moisture etiractur 
uniu 124, 126 aad 121. as abuwn in PIG. 2, FIG. 4 and HG 
5. The dryetfartractor ants 124, 126 and 121 are one rated to 
direct high vek&eiiy heated air onto the freshly pnaieeV 
coaled sttbstratn as they are uatvf erred by Ihc mpresaiuo 

6> cylinder 36 and the micrmedusie transnir drum 40 of one 
pnnting nott and to another tnnsfer cylinder 30 and to the 
impress on cylinder 3ej of rhe next printing unit. By that 
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arrangement, toe freshly printed fiexogriphie ink or coating dennition and provide* better ink Uy^owa while preventing 
material is dried before the substrate 5 is overprinted by the strike-through aod snow-ihrtmgh, A Oeacgraphic 
nex\ priming unit. UV<uribk coaling material can then be applnd dowo- 

m« high velocity, hot air dryer tod high performance beat w*t the primer coating, thus producing higher coat- 

ud moisture extractor unit* U4 T U6 wd US utilize high 5 "*g gk*e*. 

vulouly air jets which nctuH ud break-up tOc (Dont sir layer Preferably, tbc applicator roller 66 u constructed of 
which clings to the surface of etch freshly printed or coated composite esrben fiber material, metal or ceramic coated 
«hect or web Within each dryer, high velocity air is healed meul wtco u a used for Applying ink or coaling materia} to 
as it flows aemtt a resistance beating clement within an air tbe blanket B or other resilient nuienai oo the blankei 
delivery haflle tube. High velocity jet* of hot atr are dtf- H ' cylinder 34 When the applicator rolicr 66 is applied to tbc 
charged through multiple airflow apertures into an exposure plate, it is preferably constructed as an anilox roller twang 
roue Z (TIG. 4 and HC. 5) ud onto the freshly prffliedV a resineni, eoo^resaiblc transfer surface. Suitable rcaikeoi 
coated sheet S as it is transferred by the impression cy under roller surface materials include Buna N synthetic rubber and 
36 and transfer drum 40, respectively. EPDM (terpolynjer elastomer). EPDM is laowo to be 

Each drver assembly include* a pair of air delivery dryer 13 eomptaeiy acceptable tor use with W<urabk inks aod 
beads 124D, 126D and 12&D which art arranged in spaced. coating appbeatioo*. 

sidc-by*sde relationship. Toe high velocity, hot air dryer A demonsnuno rcsa&ca anilox roller was made by 
aod high performance beat and moisture extractor units 124, covering a sieel core vitb about X A inch of rubber to a 
126 and 12$ arc preferably constructed as dwdosed m r diameter of aboul bar inches. The rubber bad a hardness of 
co-pending U-S. patent application Su. No. Oft/1 3*584. 25 *btmt 80 oe toe Short "A" scale. Toe aurfacc w» Leaer 
filed Oct 6, 1993, entitled "High Velociry Hot Aar Dryer". engraved by Consolidated Engravers. 2255 Uagbom 
to Howard W DeMoorc, co-inventor and assignee of the Dr., Lancaster, Tex. 76134 with Cow different patterns a 
preeev invention, aod which is mcorporeieo herein by approximately to loch wide rands aero** the face coinpm- 
rcterence, and which is marketed by firintrng lUacercfa, Inc. wg about 123450,1 75 and 200 Unes/sncn with what wis a 
of Dallas, Tex. U S.A., uortcr its trademark SUPER CLUE " "bcxagooar eeU pattern. Seostactory coaiiop were applied 
UVr* via ibepUtc cylinder to a aufaatmc with all tour patterns. A 

Tne hot moisture-kden air placed from the *rfaccof se«>od resilient amlo* mil wis ob^ which 
each printed or coated sheet » extracted from the dryer ISO hncaAnch overall pattern la cell volume of about 9 
£J£mac 2 and exhausted from the pooling anil by the „ cubic bOnon micro*. (CBM). Satafactory coartag was 
h^bvoliime extractors 124. 126 and 121. Each extractor * ippued from utt n>n egamst a plate. C^nngw»j* w becUo 
hid an extractor manifold 124E, U6E aod Ua*E *e ioU by ******* blade ^^U^^« 

eounkd to the dryer heads 124D. U6D aod UID and draws » FIG. 6. The mUer proAacad ueefiil filffl weight Water 
the moisture. voUtika, odors aod not air through a tongioi- based ink* were applied saiisf soorfly in various colore. i*e 
dmaliTg.p G between the dryer beaik BeeT rc*t» are „ ***** H** of lac pbte and restUem anJox rotlm were 
obumed wnett «trect»o is pertonned simuluneously with 1 ^ **»lha "J?**** ^ ^ 

drying. Pre£e«bly. an extractor » closclv coupled in the ™mW » feunian aaneffib y 69 tn FIG, t co^^t be uaed 
nSSm l*oL Zai each dryer location as ahowT in FIG. 4. to supply coating tn a resilient anilox roller * The reagent 
EjrWtor heads 124£, X26E end 12IE are nmunied oo (he •aUoi roller wiU ac»eia»daic shght varu^on* m clcvauc* 
dryer beads U*0. U6D and 12ID. respectively, with the fci of a prtnong piau or blanket much beucr than a ceramic or 
longitudinal extractor air gap 0 lacing directly into tbc aarU «tfi« aoaloi relict 

exposure zone Z According to this arrangement, each It has been demonstrated in prototype testing that the 
printed or coated sheet is dried before it is printed on the scan mlring/nrnirog a^paratua 10 can apply a wide range of iok 
pnwiaguait coaling lypes, induiing fluorcaceni (Day Glo), 

Tbe «jucmu wi^r^aeed inki used in fiexcf^pbic prim* 4J pwWnt, »«ull» (gold. .Over and other aettk), glitter^ 
inr evaporate at a relatively mocVsrate lanipenmre provided scratch and sniff (n^cn«ocap«ulaied fragnoce). acratch 
by the interuoit high vWodty hot air dryenWextractott 134, aod reveal, bminoue, pteanre^easiuve »dheuv« and tne 
126 aod US. Sharpness and print aWity are subeuoti»ay like, ** weU tt UV-curshk tod ao^icous coalings, 
improved siM Ihe Oezncrtphac ink or coaling material in With the dafflpencr aaaenably renj>ovcd from the printing 
dried before it » overprinted on the next printing «oiu Since n uwu the inxing/coabng apparuus 10 eao easily be installed 
the fmnly prinaed oexngrtpbic mk is dry, dot gain is in the daapencr space Sot Kkcqvcry applying ftaxograpbtc 
subauntuUy rexhaend and back-trapping on the blanket of iak> aooVor coaimg? » a flexofraphic or waterless pnoung 
the oca pfiniang unH is vinuaUy eliminated. Tha iotervoit plate or to tbe blanket M o re o v e r, overprinting of the (lexo- 
drying^xvaciaig amopement makes it possibU to print graphic inks and coatings can be performed on the next 
flexographic inks suet a» metallic ink and opaque while ink 55 printing untf since tbc aexogranbic inks and/or coatings are 
on the dm prinrlag unit, aod ibe* dry.tnp and ovcrprinr on dned by the high velocity, hot atf mecruoil dryer and high 
the Kocoud aod subsequent printing unio> volume beat and moistura extractor assembly of the prraem 

Moreover, this arrangement permiuv the nrst printing unit invenuon or by Ultra Vmtet curing. 
22 to be used as a cotter to which a ftcxefraphic, aqueous Tbc fioographic inks aod coioncs ss uaod m the preseot 
or V VWurable ceetiog mausri*l u applaud w tne lowest grade ^ uTveouuo emtaio colored DlgtOeoU and/or sulubie dyes, 
substraae suet u recycled paper, cardboerd, pUsrie and the bmden which fix Ihe pigmeeu ceuo the surface of tbe 
like, to trap and seal -in not. Oust, spray powder aod other substrate, waxes, ocloamcry thics^aefe aod soiveoU- Aque* 
debr» aod provide a MDOOtotr, more durable prmung sur- oa printing inks pxectoenanasUy eoouin w«ur as a diuect 
face which can be overprinted oo tbe next pnoung udl aooVur vehicle. Tne U^icaxoca wbidv arc pmfened mchade 

A Orst down (primer) aqueous coaong layer seahvej the as algonaie*, March, celhileee and ita caarivenVee, for example 
surface of a low grade, rough substrate, for example. cclhOoee esters or ccJmioac ethscs and the lake Coloring 
re -cycled paper or plastic, and improves overpnotcd dot agena uxluding orgaoac u well as morgan*: pigments may 
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be derived from dyes which are insoluble in water and m.t^.i ... * 

solves Suitable binder, include achates t^o?£l^ ^^awl^^ ^I^**** Mute simujt,. 
oylchlonde ^ p^oV a W &?Tl l t ^ ^ » • 

When metallic ink, art pnmed. tbe ceUs of the anik* ^ £ £ ct£ ? £ Mnw 

roller must be appropmicly six* to prevem £ ^£ , k iSt* app^^i^^^ ^uoo 
panics from getting stuck wiihm the celb. For example bUntet>diio 0 ennuWudv « tE^L^ *?* 

for metallic gold ink, the anilo* roller should have a tercet J* » M <*^ **P* or double inloV^Hr S 
hoe eouat m the range of 175-300 lines per inch (61-US ^Ued co the submit S oW a «nck oa^of 

Uoe* per cm). Preferably, in order to keep toe anife* roller *? * ubllrille ^"t* <** priaung uoii. Toe tack of the two 
cciU clear, the doctor blade u*emh]y 6g * equanped with » « "** ° f ***** material* must be compatible for eood 
bruUc brush BR (FIG. 14) as set form in U.S Pat. No. ,fan * fcf «* **** bump. Moreover, the inkm* 

5,425,300 lo Steven M. Person, ueigoed to Howard W. C01Ua * *PP*rnas 10 can be u«d for supplying mkTr 
DcMoore, and licensed lo Printing Research, Inc. of Dell**, Coil,Q * nu!tfuI » Olanket cylinder oft rotary oLet web 
Tex., U.S-A., whicb is mcorpnraied ocrem by reference ' pro *' « » 0>e blanket of a dedieaiud coating uoii 

The inking/coating apparatus 10 can also apply 15 i ^ Cor * ,l f to crmventirmal hmnnng tcchmquev a metal - 
UVnarable inks and coatings. If UVcurable inks and coat. k i brou * ) ***** » «PP^ oflUine io previously primed 
ings are utilized, ultra-violet dryen/extraetor* are Mueb prodnces a grainy, textured finish or appear- 

adjeccm to the higb velocity boi air drycx/cxtrecior units a . ace \ V* on * UDe *PPi«ation of brans material by eonveD- 
U4. 12< and 121 , respectively * 0Ml Ottugrapoic or bthograpnic pnntmg win OD j y pro . 

II will be appreciated that the UTHOFLEX™ priumt 20 ™ "h"^ ^^^w- However, a grainy, 
procea* deunbed herein makes it possible u> actively iSr * piWied for highest quality printing 

operate a printing uoii of a press in the lithograph* priodnc Z^T^^r invcmi0fl ' Cou * only be pro- 

mode while simulaoeouaJy opcraung ^ri^gZ * J* 

of the same prees in dtber the fiesngrapnic pnntmg mode or ^ 10 Wn 14 ^ * Tr »- 15, mculHc ink w 

w the waterless priming mode, while ii*o providing the 3 <MlWUl B ^ 0IKllfl * to (bc substrate S by 

capability to phm or coat, separately or sinuluoeously *^'£? a J**" 000 of ^ W »od tower applicator 
Irwn either the pbte pnehioo or the blanket potitmo The" "IZ* ui "* pro ? UC, ** uoevca DiUSb tuvtog 

cradU luppon arrangemeot of the present invention L^^T!!* 1 ^ ^ W*f«« Aewrdtog k> 
owkes it possible lo quickly change over from inkmtV ^««^ted bro«int ~tbod of the prceem avenuon. the 
coating on the blsoket CYlioder pouuon to tnkio&^n^con 30 T^*?" 6 t * Dfl2e *PPHed simuliaoeousJy to the 
the plate cylinder posnion with minimum preTnWtm P fL** bUflk * «wole u^uag/eoaiing 

tujceuac^nJyoccessarytorernoveaodr^ 2a?1™ . " ,<>tn ? ^ n ° l4 - A reeilieoi applkaior 

the applicator roller « while the rckxag/coating appanns r R to ,??!^ d m upper cntfk and an anilox 
10 « in the retracted posioon. Ubonly weeasary lurcnove Wlkr " * moMl ^ ^ lower cradle 100. Tne 

four cap screws, lift (be appbcaior roller U from the cradle " ?^* re «ipphnd from separate doctor blade reservoir* 70 
*od repoxmoB it in the other cradle. AS of this can be* „ f oc ^ Mt roervoir 70 in the upper cradje pouuon 
accomplished in a few minutes, without removing the SUD01lCB bro ?f ** cnating mateml havuig relaiivery 
wkinu^oating apparatus 10 from (he press. meialbcpaniciee 140 dispersed m aqtieoui^Aezo. 

It is po-ubk to spoc coat or ovcraU coa! from the piaic fSS '^Jt ^ P«tk»c udc or coating material is 
poaitioo or fro. the blanket position with fcxograptL'Sta *° 7tne unn^^ ^ '* ^R 
or cuaungs on one pnnting urVand then epm eoiw^S l^.^J^ P °? l f B 1C ^ tbe «^ flexo- 
coat withUV^urabk into or cortna fr^the^UuTS * ^ ^ ^ * Cowia « tiving rela- 

uon or from the blanket pc^nTanX^ui'S ^^an^^i^^^^ 10 * bUf *« 
during tbe same pres. run. KWcr. the p«s o^rSor « JS ^^00 " ^ * °° 1116 

spot or overall coal from the plate for one job, and (bee spot ^rv! „ • 

aod/or overall coat tern the bUoktt on the oca iob ,f ^'""SL™ 06 * of lh * ^ ^ *ow*r applicator 

Toe pc^uicering of the apphcutDr roller relative to tbe whS m^^^ ia < d £ voWlnc 
PUI. blante is repeaUbkT; ^ra^d IS r^ST^f* *° n?* Sf to PtfUfik ^ 
ope/artve postdofl. C^wemly onlv^e^rtMiJ^ H» «ampk. the ailoa roller Ul mourned in the upper 

mc^tficatioTof ^^JTI^^: Te " ^es^^^f ""^ ^ ^ ^ c 

^tmo^ru^io^ ^^^wn^i' ^ - ^ 

impression) posiuon aod retraction to aW^ve of- „ n^T^ l«r!^ ^ f 61 *^^ ^ 

in tbe nuouil eabodiuwai. u u utemtan us liut ibe Afl .. ,„ , " . V 9 -* 3 * ■*» P« «■) 
mbogteoinne .pp^uulOtoitapm-a* fnau 14. 13 J^^Zl ?2V± Pj" 6 » 'he One 

u. .b« operwhrc (o«H.nn««oo) po*uo«. «tf » a-<W S^T« t, Sih^^T' ffle,,,Ke 
(rcinoed) posnioo. u «.i—«o« „ *„m*s, tficUycr ol fine meiilbcpinieta 143 aprinicd 

Refcmoc ttftio io FIG. I. u .pphco, reUer M „ ^« ** ° f 

menibcn 71. M. and , »«a*d wtolw ^cr^ Se^t SI f ^ 
•o^ed on ». ,pp.r cx^U —«*K^ r ^JJ-S M ^"l^^JlbtSS tT" ^ ^ T"**' 

eo* M , WtfMU » io ao tpplr pnnuni ink u^r ccaas to fini^ .^SLn^ •*••««. ^ucd- 
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PartJLuijte materials other than metal eta be used for or blanket B oo the modified or converted delivery cylinder 

producing a textured finish* For example, caarac tad fine *Z. Tbc in-bat unking/coaling apparatus 97 and the modified 

panicles of metallized pla»uc (glitter), mica parucics or convened delivery cylioder 42 arc preferably constructed 

(pcarlcsceot) aod tic like, can be substituted for the meuJbc as described in Pit Ho. 5. 176,077 to Howard w. 

pa/tides for produciog unlimited surface variauoos, appear- 5 De Moore (co-irjveoior and assignee), which is hereby iacor- 

aoct* and effects. All of the panjculaie material, including ponied by reference. The in-line inlang/coaung apparent* 

the metallic particles, are preferably in solid, flit platelet 97 is manufactured aod sold by Printing Research, toe of 

form, and have a sue dixneasioo suitable for application by Dallas, Tex., U.S-A.. under u» trademaxk SUPER BLUB £Z 

an aoilox applicator roller, other paniculate or granular COATER.™ 

material, for example stone grit having irregular form and ]3 After the delivery cylioder 42 has beea modified or 

Mze, caa be used to good advantage. coavened for lnlnnaycaaang service, aod because of the 

Solid metal panicles in platelet form, which art yx*} reduced mp ejeanace imposed by the place or blanket B, the 

reflectors 0 f light, are prettrred for producing the brentcd- modified delivery cylinder 42 can no longer perform its 

like appearance and effect. However, various textured origrasl (unction of guiding aod transferring the freshly 

fmisheA. which cnuld have hght-reftective propertie*. can be lS T™** or coaled sabtvai*. rrjstcad, the modified or con- 

produced by using granular malcnak such as sU»e gra verted delivery cyhnder 42 bnmioos as a part of the 

Met commonly used metals include copper, hoc and sin- ioiong/coatiag apparatus 97 by printing or coating a third 

minum other ductile metals caa be need, if desired. down film of ink or layer of cceoag material oato ibe £re*ojy 

Moreover the eciane and One panicles need not be made ut «aied subsm* ait a annultaueoualy printed or 

the same 'paniculate material. Various effects aad textured - coated on the la* ia^xesmeo cylinder 34 Moreover, the 

appearances caa be produced by utiuzuag diverac paniculate mutual tact between the second do«e tak film or eoaung 

materials for the coarse panicle* aod tbc hoe particles, hy« and the third down ink film or coatiag layer causes the 

respectively. Further, either hoe or coarse panicle ok or overprinted or overcoated substrate m cling to the plate or 

coating material cart be printed from the upper cradle bkaitet. thus oppoeiag or resisting separation of the sub- 

posttioo, aod either fine or coarse panicle ink or coating y ***** &°m. tbc pUu or biaakci. 

material can be primed from the lower cradle poaiuoo, To remedy mis problem, a vacuum-assisted transfer tppa- 

depending oa the special or surface finish that is desired. rams 99 is mourned adjacent the codified erf convened 

Ii will be appreciated that the last printing unit 21 caa be ^hxry cylinder 42 as shown » FIG. 3 aad FIG. 4. Another 

c«jtoired for additional mkiagycoauag capabilities which P** 0 * ** *acuum-«sianed transfier epperaiue 99 w to 

xodude Utoocrapmc, wateriest, aqueous aad flexogrephic » "P*"" ^ ovtrpriaicd or overcoatcd topi* bump 

process**. varioaSMbstratc aurrscc effects (for example «ibaimte from the plate or blanket tl U the substrate 

double bump or tnpk burop mkingytcaUog or brooiine^ txnsfca through the asp. The vscmim-axsistcd transfer 

be performed oa the last printing uaii For triple bump apparatus 99 produces a pressure difiwential across the 

inking/CWUOfc the last priotiog umt 2< U eo^ipped wuh an freshly overprinaed or overcoaaed snbtiixU as it transfer* 

auxiliary in-line inkmg or coaoog apparatus 97 as shown is M torougb the nip, thus producing e separation force onto the 

FIG. 3 aod FIG. 4. The in-line taking or coating apparatus aubstraie aad pienndmg a clean separatioo from the plate or 

97 allow* the application of yet soother film of ink or a blanket B. 

protective or decorative layer of esadng material over any The vacuum wsted transXer apparatus 99 is preferably 

freshly printed or coated surface effects or speetat ceeuurueted as described okU.S- Pet No*. 5 J 13«255; 5.12?, 

treatment thereby producing a triple bump. Ibe triple 40 5 005,21?; S22BJ&L 5.243.90* aod 5.419JS4, ail 10 

bump » achieved by applying a third film of iak or layer of Howard W. DeMoorc, winventor, wbieh arc iitcorponted 

eoating maierial over the freshly printed or coated double herein by rcttrencs. The vao mm -awr w i r d transit apparatus 

bump airouluaeously whak the cubsuatc boo the imprtav 99 is npoofatfured aod soid by Printiag Rcacsrefa. Inc. of 

»ion cylioder of the last printing unit Dallas, lex* USA. under t» trademarJc BACVAC™. 

When the io-lioe inkingvtoaung apparatus 97 is installed, as Although (he preseut iavention and its advantages have 

d s oeccisary to remove (he SUPER BLUE? flexible beea described ia detail » aAovid be uaoeis^ood u^ various 

eoveriog from the delivery cylinder 42, and it is also change*, s ube ww rin n s and iltersiions van be m«d« bvecin 

necessary to osochfy or ooovert the derfvery cyunder C for witnoui craning from the spirii and scope of the present 

i n ^ nc r M.rf«j icrvfee by osouotaog a plaic or bleakst B 00 ioveauoo as defiacd by the appended dairas. 

the delivery cylhjder 42, as shown ia FIG. 3 and FlO. 4. so What xs claimed is: 

Packmg maierial it placed under tbc plats or blanket B. 1 la a rotary offset pnadng press havjag flrst and second 

thereby packing the piale or blanket B at the correct packed- «de frame fnemhers aod a plurality of priadag units each 

»*priai radial clcaramx so tbet ink or coating material will baviag a plats cyKadet, a blanket cyhaojer, tad an iaiprus- 

b« printed or coatee) onto the freshly primed substrate S as *toa cylinder supported for rotation in operable 

a irmmfcrs through the trip between the plate or blanket 8 00 $s cc^maoon. the prsuiug units having a delivery *idc and a 

the converted delivery cylinder 42 ind ibe last imsfsssaoo dsmpeaer sade oppoetet the delrvery side, an intcruou opera- 

cylinder 36. Accormog to this arraiagemeot, a freshly priaicd Uir space between priodog umis end a toiapcncr or a space 
or coated substrate is overprinted or overcaatad with a third for a da mpener 00 me dampeoer auk of each unit, the 

film or layer of mk or coating material siniuliancousiy while imprmoacnt eocoprhunc; 

a second film or layer 0! ink: or coaong material ■ being so a priming apparatus for intiag or costing, the printing 

over-printed or cwer<oaccd oa the last ta^pressioa eyhadcr apparatus having a frame movahly coupled to at least 

14. one priming unit m the space tor a dampener, the 

lhc auxiliary insin c*"** 1 "*!* appararus 97 and the coe- printing apparatus being movable between an 

verted or ttOtii&ed deHvcry cylinder 42 are mounted on the ro-uapnosioo operstive jimklaM and an off«ampresaaon 

delivery dnva shsft 43 The inkiog/ coaong apparatss 97 u retracud posilion; 

includes ao appbcaior roQcx, preferably an anuox applicator the movable frame nippttimg a tenaovshk flat appbestor 

roller 97a, for supplying ink or coating oatetiai to a piste roller and a reoiovibsi accood apphrato? roller, the first 
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appricuior roller, bcioy supported for adjustment into 
end out of ink or coaling unciiaoa wnb the plate 
cylinder tod tbe second applicator roil being supported 
for adjustment into and oui of ink or coating association 
with tike blanket cylinder, when the printing apparatus 
» moved respectively to the OB-unpresuoQ operative 
position dad the off-impression retracted poutioo. 
whereby a eoruinuous or spot film of ink or coaling c*o bt 
applied simultaneously by the printing apparatus to i 
plate on (be plate cylinder and toe blanket cylinder and 
ink or eoaong can be selectively applied to tbe plate 
cylinder or blanket cylinder or a plate mounted thereon 
if one of tbe nisi or second applicator cullers is removed 
from tbe frame. 

2. lbs invention as set forth in dain 1 wbcraifl tbe 
printing appararus lodudes: 

a doctor blade assembly having a reservoir for receiving 
ink or coating material coupled to me first or second 
applicator roll 

3. Tae invention as sal forth in claim 2. (be applfcator 
roller comprising: 

a roller having a rssilisnt uanafcr surface. 

4. The invention as set forth in claim 1, including: 
first and second pivot pas mounted on the first and second 

«Kk frame member*, respectively, uuJ pivui pm* ' 
extending in alignment with tbe rotational axis of the 

. plate and blanket cylinders; and 

the priming appararus being ptvotally coupkd tor rou- 
uooal movement 00 tbe pivot pins. 

5. Ihc iDvuniioo as act forth in claim 1, farther compra*- 
ing: 

a, power actuator prvotaDy coupled to tbe printing unit, the 
power actuator having a power transfer arm wfassb is 
extendable ami retracuble; and. 

apparatus coupled to the power transfer am and to me 
priming apparatus for convening esTitnsiun or re vac- ■ 
uon movement of the power transfer arm into pivotal 
movemeni of the pmuing apparatus rtlauvt to the plate 
and blanket cylinder. 

f. Tbe invention as sst forth to claim 5. in which the 
movement converting apparaau composts: < 

a bell crank pleas having a first end portion prvoaHy 
coupled \n the priming apparatus for eff|pu£ng the 
primmg Bihi and having a second end porunn for 
engaging a sup member; and, 

a stop member coupled to the inking or eoeivtg apparatus 4 
for engaging the second tad portion of tbe bell crank 
plate. 

7. The invention a set forth in claim X the prating 
apparatus contractus; 
(ho movable frame having first and second side support 



22 



SO 



the ink or coaiaeg applicator rollers being mounted 
h«rweon tbe first side support member sod second side 
support eucmecr sod having a reservoir or fountain pan 
fix receiving ink or cos dog gwH: 

aadle means mourned on the Am aad ssc^ side support 
members, resoeaively for removably supporting the 
first and second apphcatc* rollers in the movable frame; 

power transfer means coupled to me applicator roQers lor 
routjon thereat 

g The invention m set forth m claim 7, 

the cradle means Including a first cradk assembly dis- 
poned on the frrsi and second nde support members, 
respectively, sad a second cradle assembly dtfooaed on 
the first and second side support member*, rcsotc- 
lively; 



tbe Hoi apphcacor roller is mounted for rotation 00 IuC 

Got cradle assembly; and 
the second applicator roller is mounted for rouuun nn tbe 
second cradk assembly. 
5 *. Toe invention as set forth m claim 1 wherein i 
conlamer means for containing liquid ink or coeoog material 
and means for applying ink or coaling material from the 
container means to a peripheral surface portion of the first 
and second applicator rolls is provided and supported by the 
io priming apparatus. 

10. Tot invention as set forth In claim • wbcrem use 
container means comprises a doctor blade assembly having 
a reservoir or fountain pan for supplying ink or coating 

, °< and havmg . 

5 doctor blade Asaosed for wimag tngagemcnt wuh eaetTof 
said appbeator roues when it is received in roUmg "~' t n 
with ink or coating quterial in the reservoir or pan. 

11. Tbe mvenhon as set forth m claim 9, wherein tbe 
contamer means conipriecs a fountain pan and tbe i«fc?*w 

0 »ppWng means comprises a pan for transferring ink or 
coating material from ioc fountain pan m ssud Am and 
second applicator roOsm. 

12. A rotary offset printing press having a prindac unit of 
the type having a delivery auk and a dampener side, said 

D3via * * ^opcoer space for receiving a 
eUmpener, coeapraang. in oombuuojon: 

a plate cylinder mounted on the panting unit between the 
OeUvery side and the dampener side, and a pnnung 
plate mounted on the plats cylinder. 

a blanket cylinder having an ink or coating receptive 
blanket disposed in ink or coatiog transfer engagxmeot 
with the plate for vanef crdog ink or coating material 
from the imafe surface areas of the printing piste to the 
mk or coating receptive blanket; 

as impression cymadcr disposed adjacent the blanket 
cylinder thereby forming a nip between the blanket and 
the tnancaeioQ cylinder whereby the printing ink or 
coating material is transferred "ftom the blanket to a 
substrate as the substrate » transferred through the nip; 

support means mounted on the dampener aide of the 
prating unit; 

as inking or coaling apparatus having a rumovsbk first 
ssvlsGassr rolkr and a removable second applicator 
rel>tr ' b ^ pc *" nt>cd the darnpencr space to place 
of a darnpepet; das miring or coaling appararus being 
coupled to the support means for nxrvwcm between an 
oo-imnfesaioo operative posiboe and an off-impnsstoo 
retracted position wherein the hot applicator roller is 
adjustably supported for nsnvcmeot mio and out of ink 
or coating association with the plats on the plaic 
cylinder whtk the second applicator roller is adjustably 
supported for simuitsocous movement into and out of 
ink or eoaaog atsorininn with the blanket on the 
blanket cylinder; and 
whereby a continuous or spot Aim of ink or coating can be 
apptted by the taking end cuaiing apparatus ui a plats 
ee the plate cyfckfter and a blanket on the blanket 
cylinder and ink or coating eu be seieesrvely applied to 
the plate on the plate cylinder or the blanket cyhnder 
bUafail ur a plate thencon. 
13. Tbe inveciioa as defined m eiaim U whesem the plate 

eylinder. blanket cylinder; em inu eybodcr and inking or 

coating apparatus forms a finu printmi uniwthe pnnung 
press btving a sseand jMintiag unit far prinimg or eoeung 
tbe subsuale euoseAMatly to me first priming umL the 
pnnung press further inducing: 
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* d n*f awumed on the printing P«» for o^bar&ing 20. The invegtiou as defined in daim 12. further cotn- 

beated air orno i freshly printed or coaled substrate pnjnog. 

from U»€ first printing unii before the freshly pruned or ^.to, ,~„ru .u. ^ 

coated substrate is subsequently orinied. coated or P -CUUt0r PlWttDy coupled 10 Ibe tofeog or 

otherwise proc«.d Jffi £S S s -""P * » W ^ * Power 

14. The invention as denned to daim U wherein: transferrin which » ackaivejy extendable or retract- 

tbe dryer is mounted adjacent to toe impression eylfodcr , 

for dsschvgnig heated ur onto a freshly primed or ■Pperarus coupled to Ibe power transfer urn tod to the 

cot ted Mibviriic while the substrate is ifi contact with inking or costing apparatus for converting extension or 

the imprcjujoa cylinder, is retraction nwmment of tbe power trinsfer arm into 

15. The invention as defined in eliiro 13 comprising: pivotal movement of Ibe inking 07 coating apparatus 
an extractor eoupkd lo the dryer for extracting bo: air, » tbe printing uou. 

moisture, odors and volatile* from an exposure /one 2 ** urv * odon 44 dcftaed » claim 12 further eompris- 

berween tbe dryer and the freshly printed or coated ,n * : 

substrate. 15 a hell crank plaic having a first end portion coupled to the 

16. The invention as defined in daim 12 wherein the inking or coating apparatus and having a second end 
printing press has an imeruoii position, comprising: portion for engaging a stop member; and, 

a transfer cylinder disposed m ibe interumt position ca tbe « aop member eeeured to the mking or coating ipparirus 

press and coimlod in sheet transfer rektioo w 4 tb the liar engaging tbe aceond end portion of the tell croak 

. impression cylinder; and plan. 

an interumi dryer disposed adjacent the transfer cylinder 22 Tbe invention as defined in claim 1 or U wherein uc 

for discharging heated air onto a fhtshly printed or inking or coating apparatus composer 

coaled mhvntc after it ha* been transferred fmm the the ftm anptieeinr mlkr having a resilient tramfex oxr- 

nxmrcssion cylinder and while it is in eontsa with tbe u fans. 

transfer cy hader. 23. a panting press as defined in any one of claims 1 or 

17 A printing press as defined in claim 12 wherein the 12 mending: 

plate cylinder .blanket cylinder, mmressioa cylinder, support , supply container for containing a volume of hquid in* 

means and intone or coating apparatus form a nisi printing or ~^to r nr »»— 1 : 

" nil tbe printing press having a second nrintini unit ineiud- m • , . , . L 

cylader in opcnblc coobiiu.jon. further ,rr^nj^ ZL'Z^- V • ppWM ^ ,** ** 

il. cyliad. of •* *h printing unit iod la S^^JkTt^L^n^^^S 

Crahfy primed or eou«d stbsnic wlul* the nfasimc it w ™" * »" "" rTr7 P"*™"* 

^ S'lT" 1 ' im,n ^ m eyM "' W 01 *• *" *° M Apn S rii«pf» a dcfiDcd u >» r oocof 1 bia»^l 

pnnusg uaw, of 12 wberan tbe inxiog or coating tppanius «*mprif*i- 

a aca»d dryer tDOuntol m$ux*i tbe trsm/er drum for .4 munuin pen fix coeuuiing a vobunc oflmnidinkor 

discbar^ng heated air onto a frexhly pasted ur onaicd co4iimi rnaierial: 

subeiratf atm it has been uwfcrrtd Crocs tbe iiDpres- ^ ,. . lt _ w . 

stMcyliiiesroeifaBDMps^uiu 45 « tppl«*toT roller hevng 1 metering eurfecc; and. 

conuct with me tnosta cyliaoW; aol a psn roikr mounted fox routioo ia tbe foonuin pan tod 

s third dryer disposed adjacent tbe ampiessioo cylinder of 10 ^ fW^* « nef "< iramfiuring ink or 

tnc se^Sg s^o^rg^ c^ nuierial from U« 

a frcably printed or coaled absence after it has been tt . ... . ,^ 

uWerred from the usnsfar dram and while it is in 50 . t!T^!^T « dermed « any ow of d-r« 1 or 

conuct with tbe unpressioa cylinder of tbe second " cnarscterued a tnsL 

prinoog sniL 1 resilient pacting j» mouneed 00 tbe bUnket cytinder. and 

II. Tnc invendon as defined ia daim 12 wberem tbe 1 P<uiag pises it mounted oq me resibcat packing, 

wlaog or ooaung apparatus includes: 2 * Aprinting press u deimed in any one of claims 1 or 

n^etcradUenea»»rna«pe^esoK U fwiher indnding rncans for applying ink or coating 

fix cngau«»em witb tbe pUie when tbe inline or ^f 16 "" 10 ^ to meooA VPtoter rollers, and ibe 

coaling apparanss is in tbe openove position: and, * tppanrus is pivouDy moated on lb. 

second cradle means for s-ppotung tbe «eond applicator K ™ tl£?^^£^*Z *?? 

roU.r r„ engagement wXneTunkxt wben ST nutog so cTl^toS^S ™ 

or *aung apparatus .-tbe operair^ pusiuon. ^ ^ clSoTii^Si ?tX^c%£ 

JL^ST - ^oed m claim U. u-d suppon w ^ of mvottl La^oHe^a^^ 

urn ana neeond pivui mew roeuatai] en ibe Aim md 
iceood cade Inme BWSbts. rupcamiy. . . . . , 
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[57] ABSTRACT 
A skeleton wheel or cylinder far uipporting freshly 
printed sheet material between printing station* or at 
the delivery station of a printing prees it provided with 
a loosely retained ink repellent fabric covering for sup- 
porting and conveying the aheat materiel without trans- 
fer of wet ink from one sheet to a successive sheet and 
without sneering the ink or indenting the surface of the 
.sheet material The drannferenoal surface of the skele- 
ton ovlmder aV provided with « coating of a Ouoroear- 
ban pi attic having a fabric base portion bonded to the 
lurfrce of the cylinder itrocture. The low friction prop- 
erties of the coating permit case of snaffling movement 
of the fabric covering and the coating structure pro* 
vides a cushioning effect to prevent smearing or indent* 
tng the sheet material by the fabric cover. The un- 
proved eytinder a provided with a pluraBry of retailing 
plates sfldably fitted in aaially spaced hub portions of 
the cylinder which plana are each locked » place by a 
act screw. The rim portion of the cylinder includes 
opposed paraJld flanges on which the opposite ends of 
the (abric covering nay be rcsnovmbry retained. 



4 Drawing 
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material is supported by a cylindrical roller or skeleton 

METHOD A ND AP P ARAT US FOR HANDLING wheel which has mounted oo a cylindrical surface 

PRINTED SHEET MATERIAL thereof a relatively moec wovm fabric or the like. In 

_ _ accordance wiih one aspect of the present invention 

BACXGROUND OF THE INVENTION 5 there « provided a method for handling freshly printed 

1. Field of the Invention sheet material in a printing press delivery apparatus or 
The present invention pertains to a method and ape*- the like wherein a cylindrical roller or skeleton whed 

rams for providing unproved support for freshly tnked has mounted on the support surface of the wheel a 

sheet material in e printing press or the like. woven fabric of cocicm or the like and which ti rela- 

2. Background Aft 10 lively loosely supported en the support surface of the 
It has been traditional in the art of printing press wheel In accordance with another aspect of the present 

apparatus and the Eke co provide devices for supporting invention then is provided a method of supporting 

freshly inked sheet material when transferring the mate* freshly printed sheet material or the like by means of a 

rial from one printing station to another or when hut- cylindrical ikesetoo wheel or roller having a support 

dlmg the sheets as they are delivered from she press 15 surface far a relatively lightweight fabric which is pro 

wherein said devices comprise wheels of relatively vtded by a liquid repellent material of low friction char- 

narrow width and characterized by having orcumfer* set eristics such as one of the (hioroplasbcs or the like, 

enonily spaced teeth. Such devices are known by the In accordance with another aspect of the present 

term skeleton wheels m the printing press art The prob- invention there a provided en improved skeleton wheel 

lems inherent in handling freshly inked printed sheen » ^ fer a pr^g ^ which Deludes a fabric 

s*dthaJtobyaltcietc«whe** covered supporting surface for erigi^ 

In.orckr to minirnixr the contact are* between the skeW- sheet material or the hke. In a preferred esnbodimeat of 

ton wheels nod the printed sheet traditional tbukrag led ^ present invention the fabric covering for the stale- 

to the provision of wheels in the farm of rekttvery thin ^ & ^Ite comprises a Ugfarweight cotton fab- 

disks having a toothed or serrated circumference. How- ^ ric or the tike treated with a suitable liquid repellanL 

ever these type, of wheels have not overcome the The fabric is reUtivwy loosely supported on the lorface 

problems c*smcaxmga^ of the cylinder or wheel to accoronodate any slight 

the sheet material doe to ahdmg actum between** mr , €mmt berween the sheet material and the 

material and the projections or scrrmOcea. Moreover, ^rimooa wheel wttbovt marring the freshly inked cur- 

the attempts to mmmnxe the nsrfece area m contact » i- ^ , ^ thces owterml tcselt The ia> 
T^^.ZT^^^^ « b> proved se^rTroUcr or skeleton, wheel of the present 
^£ns S the invent*™ also contem^^ 

«2n^^ — *• M «* * ^ ««m flm> 

more niecessrul approaches has been compkrtdy con- 13 wnh .aether acoect of tha iaknroved 

ttary to the concept of moiimizm fc accordance wdh another sai>s<t e^ the laapfoved 



ejotc t development is dh*lceed aad claimed » — ■ J^*^E!£ mV€B6 ° m ****** 
ay Of Pat No. MM wmsr« I provide far a ^J^^^f^^^^S^ 



or impregnated fabric bonded to the eytmdrieal & 



polytetraihwmthylcnA Ahssmgfa this improved ska^- ,tc « l ^^ ar ^» whiea » °* < O tc 

~ «j 1 1 ^ ^ tneeabk with Che sheet matcniL hf-O 



b ---T-i-T-W m many i rmiiiMii is! The picssut invention provides ■ subetaatiaDy im* 2 h oj 

priofeg opemiom dm k over . pJoi of *~ . ^.^ ^^^^^ Q S £ 




^«3m«lateorUomihtnr£>oftewh«L 4) mmi^ to the fom of • shah*oo whori lb* prating E3h 

mga «P*m Li aiuuiii p goong ■!■<""■»'■ »» £ti^«I mdudkc ftothly inhod fortaca* thereof. Omh 
sample, u hast no Jafirminil chat * prove* ~T _~T , . ZTZ.a^. .s. „^^, — < U o 



lamfictory printing qoaflty the sarfee of the coated whhooi «m«no« or L m *^» the prat=a miixa, md <-» O 



vet>t to rrmov, uiy ink n»ubiiat. Mo«r«. rr l*. » t" 0 * 0 ? tbric JT erf,1 „ , !!f 1,t0 " "J"? ^ ^ PT^! 
tbo boon OetenwBod tau the TFE eoottd «*odi Oo i u . mu n a eMily lojaOcd oo • prisdag pnu ud (be 



s«do i» topport tad hoadUai tppotitw for handling x „ . „ 

fr»hJy mlu57h«t aaumJ. "<".. 2 it t <taail leetna view akco tk»| tte hne 

2— 2 of FIG. 1 thawing the Uyox of ouumli eovOTtf. 
SUMMARY OF THE INVENTION u aie enewiarodsj arte of the wheel; 
TVpi^tiaveobo»pnn^a««|Kov^OMCBOd TO. J « » p»« vww of » pieee «f fohrtc covonng 
for tuodhog •hoot ioMtonn) which bat beeo fmhty wljptod farnioanot^oo tAtit*l«oa wb««^orOl*prt^. 
a ]^ eI j or pruned on it least one sda wherein the sheet cot mvaoon; ao4 



a. 



aotprovUoaeoriuoomgofroetwMehbla^orMfar 6hne ^^JT^IJ^^.^^^' ^ M 
ch. dghtly rtrttehod .hnt taaiaml a. k •agagoi awi a plaoem«t « needed. Those skJl-d m the uxwm ncaf VJ A} 
.upported by the ikalotoe whaaL trfv%na<t» « *eU » other sopenot fattures fe- 

iTjccordaoee with the pnoem Inveetiom the prob- SJ of tb. prwent nvenoon irpoa readhig the dewkd >H ? 
lens with the prior art this dish aod other type Mm eiriptioa wb«h (bltew, i. a»juoct»o» w,th the draw- 
wheel have bean ov ouj h k with a shektoa •>■> O) 

wheel of reUti«Jy great width lad wish as improved BfjEF DESdUPTION OF THE DRAWINGS £j 

ink repcUau ia<I mpponrve tuuaaic which auy be - , t , , , , r- 

nsed meoojotKitoo with the teKhing of Ui ra.No.tl FTO. 1 b » penpeeove vww of die improved ikeieoo o 
J, 79 1.644 is well as farther iarprovcauBa which I have whrd of the present avert**, before appUcaooa of the o 

ig and (hone CDvenag, ^ 
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FIG. 4 is a detailed perspective view of a portion of 
a pros adapted to use the skeleton wheel of the present 

invention. 

DESCRIPTION OF THE PREFERRED « 
EMBODIMENTS 5 

The improved method and apparatus for handling 
sheet material ia accordance with the present invention 
is used in a preferred form on high speed printing equip- 
ment of the type used, for example, in off-set printing. 10 
Such equipment may include one or more support rot* 
Jen or wheels fox handling the sheet material between 
printing stages and upon delivery of the printed mate- 
rial to a discharge magazine or rtack. The particular 
location of the improved skeleton wheel or roller of the 15 
present invention in a typical printing press is believed 
to be readily understandable to those skilled in the art. 
Accordingly, a detailed description of the printing press 
is not believed to be necessary to a complete under* 
Handing of the present invention. In any case, reference 20 
may be made to my earlier VS. Fat No. 3.791,644 
which discloses details regarding the location and tac- 
tion of i skeleton wheel far a lypical multistation print- 
ing press. The present invention may, of course, be 
utilized with printing prases having any number of 25 Omric softener dissolved die^ in rither lJbermJ o^uxrt> 
prmu„g^dmHv€rystttioi»a. lies. One ■» 

Referring to FIG. I of the drawinp there is Hut- preparation of the fabric piece 32 n manufactured wider 
trated an doagated member or skeleton wheel gener- the u^demark "DOWNY" and, m the wishing process, 
miry designated by the numeral 10 comprise the im- two to three omcs the normal tyomiw ^ yar^of 
proved skeleton wheel or roller m accordance with the JO softener has been sand for wanning the owns m puun 
present invention. The skeleton wheel 10 is character 
partial cyfadricaJ rim portion 12 which " 



ink from a previous sheet to s luceessive sheet and 
without marring or depressing the surface of the paper. 
In accordance with the present invention it has beea 
determined that a woven fabric, preferably cotton, oft 
relatively loose weave on the order of what is com- 
monly known as gauge has produced the unexpected 
improvement m a method and apparatus for handling 
printed material that has wet mk on the surface thereof 
as it passes over and is supported by the skeleton cylin- 
der. A suitable fabric tn accordance with the present 
invention and iDustrmted hi the embodiment of FIG. 3 
comprises a loosely woven, tigheweight cotton material 
such at gattte. A doth haviag a forty count or forty 
mesh, such as the piece of boric 32 iflastrated m FIGS 
2 and 3, treated in accordance with the present inv«©> 
tion and attached to the surfaces of the flanges 22 and 24 
in a suitable manner has produced the unexpected im- 
provement m the aanrifeig of printed sheet malarial ia 
printing presses and the tike. The piece of mbric 32 is 
preferably of rectangular shape dhnrtisioncd to com- 
pletely eover the outer cyuodrica] surface of the rim IX 
A preferred method of preparing the fabric piece 32 
m accordance with the or ami ravenoon involves 
the fabric in water in the p i utna. of a raiab)c 



ized by a partial cyhndncal nm portion 12 wtuch a 
adapted to be mounted on a press adjacent aeonraoav 
not shown, such as deovcry grippers or the Ifite, Ac 
cordmgry. the outer cyimdrical surface 14 of the rim 35 
portion 12 has an opening eatendmg the axial width of 
the skeleton wheel defined by leading and omflmg edges 
M jnd in, respectively. The skeleton wheel 12 mdudea 
a phjraBry of spaced apart hub portions 20 which may 
be mugrully formed with the rim 12 to comprise a one so 
piece integral caging of alureimm*, for eumrpk. The 
hub portions 20 are 1 1 STorrrrrl to the rim portion 12 by 
webs 23. 25 and 27 and an adapted bo provide tor prp- 
portmg the skeleton wheel rigidly secured far rotation 
cmasluulonsorntriagnrnm 49 
.ting arrangement dbdened In VS. Fas, No. 




3.791.644 or by an hoe ro ved arrangement to be dnv 
eoased herein. As shown in FIG. 1, me skeleton wheel 
10 includes opposed ciongrtad sttogrmi flange portions 
23 and 24 which extend generally eawnrdly from the 
surface 14 of the rim IX The flange nervosa 22 and 24 
mdude elongated tat surfaces 24 and 20 provided far a 
purpose to be desc ri bed further herem. 

Referring now to FIG. 2 of the drawings then is 
Ulttstratcd m detail the improved mrtsce cc*n*rucdon 
of the skeleton wheel of the proem invention including 
the fabnc covering providing snppordag contact with 
the printed side of a piece of sheet material while con- 
veying the sheet toward a prmtug stitn or te^inu^ the 
press delivery nngsanc. Although the fmoropiasux 
covered skeleton wheel disclosed m my previous patent 
provided utiprovesnena in handling freshly inked sheet 
material I have d isco ver ed that, unexpectedly, the pro- 
vison of a layer of fabric on the supporting surface of 
the skeleton wheel and rather teosdy secured thereto 
further enhances the ability or one skeleton wheel to 
roppon and convey, sucxesivt sbees of printed mate* 
nal with wet ink thereon without iransfering the wet 



55 



After washing the fabric piece 32 and allowing 
o dry a suitable fimric protector ii applied to 
dm Liquid rtp e llir y ohsffsctsrMcs of the 
A iwefein-d type of fabric protector is ntanu- 
Jactarcd under the trademark SCOTCHOARD by Jhc 
3M Manufacturing Company. Mmneapotts, Mm* as 
met/ Fart No. FC4IQ1-C12. Moreover. B baa been 
determined that even though seme hut wOl e ccnm um o? 
on the lorfhee of the fabric threads over an sanded 
period of furrnr^g dmc the provknon of the fabric 
protector parrots the occasfasnd rubbnag 

fafrfV- hy *m pren operator in place on the skafcton 
eyUnder to break loose and remove dried ink perttcks 
or crystals which have accumulated on the fibric with- 
out reewring remove! and wtahing of the fabric 

Referring to FIG. 2 a ss»t*bk inctbed of 
the fabric pate* 22 to the outer surface of the rim 12 la 
by a eteobte skied soliesiv^ 

emending the length c/caeh of the fuspective surfaces 
jg and 21. Another sssmbsa method of attaching the 
fabric peace 32 would be by the use of fiutencr imps 
each as of the type made under the trademark VEL- 
CRO. Those smlkd in the art will appreeiscc that other 
MM my he provided for anac^g feeeic peace 33 
to the flanges 22 and 20, however, the abovemeationcd 
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provide Bar quickly attaching and 
the fabric niece 32 with respect to the wheel 10. 

An rniporonc aspect of me present invention coo- 
ceras the rype of«sbric support lurbce prcvided on the 
rim 12 end overlying the surface 14 The improved 
rarfsc* a pnfanbly of s low cocJftrir.nt of friction 
such as may be provided by eoatrng die meal oarincc 14 
of the cylinder with a fliceopiasoc as aught by UJ. 
Pat. No. 3,791.444. Although the coiobinndoa of the 
eonring described in the abovcsncncemcd potent to- 
gether with the fisbrk member 22 attached thereover 
uruwidn fujuble performance it has been oatcovercd 
that the abric covering for the skeleton wheel 10 per- 
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forms somewhat bns m eliminating my nurring or tageou* it is contemplated thai other low friction plank 

depression in the lunce of the iheet material by the coatings may be applied to toe tftrroaiboDcd fifarie 

application of a coating mdadi ng a fabric ranforee. bate to produce a wi tabic surface for tba Uric member 

men: at will be deaenbed herein. 31 The particular fiaorocerbon typ* cothag of the 

Marine to FIG. 2 the rim portion U of the skeleton j general dan of coatings referred to heron has pro- 

wheel 10 it provided with i coating 33 comprismg a duced the unexpected improvemeat of redncug mk 

Quoroe*rtCD compoiitc coating material applied in oae master of one sheet to another In algh speed nhntiaz 

or more coats over a fabric base witch is adhesively equipment and has also, ia combination with the fabric 

bonded to the cylindrical caamucremu] 14 of Ihe rim member 32, reduced depressing or indenting of the 

portion 1Z It Is beHeved that the provision of the fabric 10 ptpa surmcc of the sheets. After the coaone 35 hat 

besefbr the coating «ch » docr^h^ provida i bea prepared the fab™ piec. 33 is .pplied to the 

cotfaoros effect for the fabric piec. » wlueh » ap- ranges 23 and 34 by the sdhesive rthpe> 34 or other 

pbed over rise c^smss » wWch rmtluen ttae ». ^uble fastening means loose enough so th* with nor- 

dency for the febim p«e 33» maeat or form depre- ^ vnmK ne Bb ric may be locally moved 

s*™ * the surface of the »h« ,^ " ove, tl« s»W c< tta co^ 35 m att dreenoos at 

SS^^SHSl^' °°* a '$bth inch to oae inch. Moreover, ia prtndog 

In a preferred method of preparing sad formsag the ^nerTfoc example, rcU^awvemcaT'b^rwcco'lBf 



ocmtmjj 35 t suitable piece of fabric such sa couoo cao- '""..T ," "T 

having? wwerproonag applied as one side thereof > £!T£*ZE2£?Z&£2Z « 
cwtc^baTove^apTrox^lyatoJmcbessJI J** ** n 



umM fist anil unnth nrrpariTrw surfna tp mmmi 13 biciud« srrBroved neans for artacb- 

i&^SI^l^^'SSS^^ ^^^TdoasTar.'provided with .cm^ylindri- 
lio^auoroi>orymcrcwtm|p^ ^^^^JIij!^^^^^)T^ 
XYLAN by the Wfcjcford Corporation, Westchester, 30 ™ e . ke J wly £rJ?H? T??f? 1 47 <<* 
Pa. A saba&ctory coaemg metsiS ofthe type referred drivrnfiy engaging the skeleton wheel 13 wuh s press 
to here^r»v^>rrl^N lOlOcoraposita^ coa^ drrve sbnft in dicated by the numeral 4» in FlO. 3. The 
material which is self curing at room tencratare. hub pcettoas 30 are provided with aa maproved reten- 

After the alfuLmsmlbed mbrtc base la temporarily ^^il^^^*^ ^^^"t^ °" *! 
msrened so a eatable soriaee wtu the waatrprarncle » ^ **• *P*ced »P«« hob portjoas 30 are each 
aenc said snrtace the bob veaenrooferf atta of the fcrmad with integral aaaafly exlcadfag boasca SO tad 53 
a^ksaa<SadUf^wilhaZ20i7iipapera»br1a|Oilt apart sagci^ tp a^th. ^fc^wheel to 

the nap of the mbrie. One coat e*XYLA^10IOcoLm| beali^ad raJalry o«ead offof thetbaft 41.Tbabce« 
^^athm^^mr^MmMf^^ St » are jy ovic* wnh o opcecd a^y .tending 
Allowed to on' «t room tflman. Oms to fint 10 110(1 *** 501 ra^ccBvay. wan ue upn wiu 
comtini l«yer Hu bet. «lk>wc7io (try eoaad Uric «f* 1^J^*««tiOBff * ^T^^^: 

,j7i ,i ,„. j iiTTTr^ratmi wrihrt Hbs rnioBf phut SI it preferably of t kaftb iHghtly ^ 



iK^fedtfwrteUornetM t— thq d» tpj^wM fto boopni of fe. groove ^ u 

adhesive neb j» a costtec ocoecat nidi by 3M Corpo- ttw ptett flttj >>^br^ r«^Kdvt < Q g 

p^oM tide Tl» «ftee 14 it aornUy pt^trd for X *» wtBoag phu »j» pwvid«d witb atocto h«d > 



■ppfieetfteortett.^ took ™ « Ll^Sf^ "VlT* ^! E S h 

cmtaxj t^bric piceroT d» corttag 31 wbn ii ii applied » acrtrw 6D ia oAet t» At^ntrr hoe wtuch bc«» the f 9 00 

»E)»nrfe«14toprcv«*ic^^ W betwtM rkmj^^mnytmm H 9X u O 

Tbc lock acxcwa «9 are adapted (o be t.sbtesed to gf 

After the edhcsve a aJJowed to dry tbt Ikbrfc m caf*t»tiK periphery of the ibjft 41 to prevcot «ib1 

aissDcd to site tod •Mixkwal **t^ oC & Ihor*. i*^oCt*tiMskW*tel0^n*pcctwttK*mA 

polymer axe apoiW tad ailowed to dry between coto. 55 end to permit minor rmdbi •djattmesc of tbc saxietoo 

aSJ STtf it toraed by dbe tppiieeaoQ of "bod *<* renter to the tbeft. Wto asuiikf the 

three actftkml ttyco of XYLAN 1010 ooemf mate- eytiador 10 oa tha abaft a or reovvb^ a* cyUoder 

T*Mtexhtt^b&)»bttbaatetotei i irfux ftom te ibmrt the tm^s^ mmmt p>*xt * m*y be 

ofthehm aTariortscelbn^by mmvd in yd renoved froo th e f^p>«i^ enjovp 54 £ 

preferably wxted ttcbxry twt^eea eech ooat of Oeoro- 40 «d S# followed by or k»eceioc of The oj 

polynser with, for compte. 400 cm tUibms paper. icrcwa eU aa chc cue sey be* to provide 4 taDplified r" 

n*pteprifa4ftetQrf&a3K0&iU**lQttda' tnniaacu for Bwwaac tad movie* the eytiader g 

^yftj ppr^f* » mlmrtiafly |imri aoffaeg with a wiih ropect to the tt wcui l fri prcu drive tim/t The > 

\o* coc(Rc^ d tskte * lak t^rtox tad leaolnf ai-d o^ill^ adfea U ^ 

alao provides for eaae of iBU * ou* ta t of the tabnc piece 45 olseea^ lotexanialr^ 

33 wheo the tat m Utoehed to the eyfandtr It. AU » that im estte apptettai the aVettran wheel 10 — 

thotejt in eccamtaac* with (ht preccax iavterooo, the be turned end for ead when the kad»c edge ' 

nuoroporyrncs- coating deaenbed ia perticulariy advaa- won or x 4 
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Another feature of the proem invention which hat 4. The method set forth ia claim 1 or 3 together with 
permitted improved retroftniag of i skeleton wheel the steps of: 

neb as the wheel 10 oo certain typo of preat competent treating said fabric with a liquid rtpeUeat prior to 
a provided by the axially extending portions 13 and 15 attaching said piece of fabric to said skeleton 

of the rim 13 which extend in opposite directions re- S wheel 

spectively from the flsngn 22 and 24. In certain types of 5. The method set forth in claim 4 together with the 
presses such as a model TP-3SA made by the Miller steps of ireadng said fabric with a fabric softening tnatc- 
Printiog Eqmptoent Companpy one or more stationary riaJ prior to treating said fabric with liquid repellent, 
side plates are located adjacent ends of the skeleton 6. The method set forth in claim 1 together with the 
wheel or cylinder and are positioned such that certain 10 steps of: 

lengths of printed material wfll overlap the side plates providing an ink repellent coating on said surface for 
and will be disfigured while being conveyed past the supporting said piece of fabric 

plates onder the support of the skeleton wheel becastse 7. The method set forth in etaim 4 wherenv 
the wheel cannot be moved aaially on the shaft to the said coating includes a pc^ymtrafluoroethyieoc 
nou printed area of the sheet. However, with the ia> 15 I. The method set forth ia claim 4 together with the 
proved skeleton cylinder 10 having the axintty extend- step of: 

ing rim portions 13 and 15, a suitable annular groove providing a fabric base portion for said coating, 
may be cut in the side plates to accommodate the axial 91 In • skeleton wheel for suy porting and transferring 
length of the wheel 10 to thereby suhstinrially support a freshly printed sheet from a prating station on » pruu. 
the full length of the sheet material as it is conveyed by 20 ing press or Che like without omrrmg the freshly inked 
the wheel. surface; 

Referring to FIO. 4 mere b shown a detail view of a a generally cyUadrical rim segment having a genar- 
porboo of a skeleton wbed support shaft 10 similar to ally cyuedrical support surface formed thereon; 

the shaft 40. The shaft go ia supported ia * bearing at- M nod 

temhly 02 which is bolted to t support sasembiy inch*- u a mbric covering disposed over at least a pan of taid 
ma a side plate member 04. The plate 44 is stationary support surface for suupornvcJy engaging one side 

and prevents the use of a skeleton wheel or cy under of mid sheet during the transfer thereof; and 

having a length substantiaJry equal to the length of the meaas for securing said fabric covering to extend 
sheet and providing adequate support thereof! How- „ relatively facnery over said support snrfcee to per- 
ever, by forming the annular groove 00 to have radial mit and sccomodate iHght movement between the 

and axial dimensiooj with respect to the longitudinal Esbric covering and said support inrmee when the 

omcertine of the shaft 00 sufficient to dear the axial end printed sheet is supported and tratetferred by the 

poraoms 1J or 15 of th« rim 11. the cylinder 10 may be akdeton wbeet so mac the freshly printed sheet W 

installed on a press cq (lipped as shown to support sub- # ' 1 

stantnuly the entire length of the sheet material 

These skilled in the an will appreciate that various mid fabric covering comprises woven 
nwdirlcattom to the method s^cseUk* cotton amterial on the order of about 

eat mventsen amy be made withoet departnig from the forty msuh, 

neon* of the istvemfcm as defined in the appended « 11, The mvcsrtio* set form m ektmi lOwserem: 

s«id fsMc ccA^erh^ e treated wrtt a tteusd repellent. 

Wont I derm ia: il.TbtmtmtomtaAmd**W**$a1*wM 

L A method for ssumertmg and cmrveymg sheet fabric covering is 
^^Mm^ti^pM^S^^ IX Tne set forth m ^»^« _ g 
from s priming nrem or the to wimout emrring the 45 smd general* - ^ * 



freshly Udcedsuxto . ..c^,^^^ <o| 



and issd skeleton wheel meWes H fr- Q 



"•^■Itir^-" " mM ihi li i ii ii hul tt ju Th« mrmooa «*. far* ft eWa U £ ffl n 



which suppers mid sheet metssisl smd meee of "^i*^?2S a. ^ « wwi* ° C 

mbric being- amehed telaxrvery leeeery to permit is} The i-^^^-^^^ * 



forth m can f or 13 wJ 



mbric and the skelemtfwhed 55 far scooting suhstantiaUy tha anttre length of said 

rssl ia supported and cemveyad by skeleton wheel 
and 



rocaone: r~* skeleton weees to engage i u 1 1 1 sate eeneoc k>mJ si 

-— i of said sheet material a entnjofdve and eon- IT The mvwxbou set eg 
i by said piece of fabric to sand coaemg awnsn a n at hmst one layer cccnpralng ro 




i freshly 




1 The method as sot fort m claim 1 together with 10. The mveswoo set w "^S - ?!— 6 

thefteworT^ eaM ^ todedct a fabric layer on wbteh at least g 

Jo^me sead Diece of fabric of woven doth. «« layer of a tmofopnrymer coatmg is append. ^ 
ITnTmets^ « 15. The mveatson « forrh m dxrm 10 wherein: 

arid doth at pfoveied of woven subsumtmDy oguxa- laid fabnc »yer » a woven cams. 

Hkc cotton material on the order of about forty » A ssettood of »W«»0 and conveymg inext 

nsc conon ' smissrial which has been freshly toned and drarhargrd 
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from a printing pre** or \he \\kjt without marring the rccted flagn, and wherein said attaching ilep com- 
freshly inked surface, comprising the nepi of: prises wrapping the piece of abtic about the sheet sup. 

forming an ink repellent coating oo a sheet rapport- porting surface and securing opposhe ends of the piece 

mg surface or a skeleton wheel; of fabric respectively to the flanges, 

treating a piece of fabnc with a fabric softening agent; 5 Z3L A skeleton wheel for supporting and transferring 
treating the piece of fabric with a liquid repeUenl a freshly inked printed sheet from a printing station of i 
subsequent to treatment with said fabric softening printing press or the like without marring the freshly 
agent; inked surface, comprising: 

a wheel member having a generally cylindrical sheet 
supporting surf ace with an ink repellent coating 
formed thereon; 
a boric covering comprising a woven doth treated 
with a fabric softening agent and then treated with 
a liquid repellent agent; and 
means far lttarhing said fabric covering relatively 
loosely to said wheel member to cover said ihcet 
supporting surface such that said fabric covering is 
capable of srrommnrUting rolrident relative 
i ncr e ment between a printed sheet supported and 
transferred thereby and said sheet supporting sur- 
face substantially without marring or damaging the ' 
printed inert 

24, The skeleton wheel of* claim 23 wherein said ink 
securing the fabric bate portion to the skeleton wfaeeL repeflem coating comprises a fabric base portion with at 
22. The method of claim 20 wherein the skelctoo 29 least one layer of a Qucro polymer material applied 
wheel sheet supporting surface has a generally eyUsdrv thereon, 

cal shape mWrrruptcd by an opening extending tike axial 2S. The skeleton whed of claim 24 wherein mid fab- 
width of the skeleton wheel, said opening being nc base norooa is formed from a canvns sheet, 
bounded by a pair of generally radially mwmrdry di- • ■ • ■ * 

30 



attaching the piece of fabric to the skeleton wheel to 
cover the sheet supporting surf ace, said aaaching to 
step including mounting the piece of fabric rein- 
tiveiy loosely over the sheet supporting surface 
such that the piece of fabric ts capable of accoxsxno* 
dating relative movement between the sheet mate* 
rial end the sheet supporting surface nmvnnfialry 15 
without rnarriag or damaging the freshly inked 
sheet material; and 

routing the skeleton whed to engage successive 
sheets of the sheet material is supportive and eon* 
veymg relation with the piece of fabric 20 

21. The method of dahn 20 wherein said step of farm* 
ing an ink repellent coathsf comprises the steps of ap- 
plying an ink repellent agent to a boric base portion and 
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(57) A retractable irvtfna intfngfcoatfng 
(10) selectively appftae erther spot or cwarall inWcoetfng 
material to a blanket (B) or fl aaouap h fa plate (P) on a 
tfarfest cyMar (34). or apot or overall Inktaoaflngtee 
fleacgnsphc printing plate (P) on a plate eylnder (32) in 
a rotary offaat printing praaa (12). Tha MtfnQfeoating 
Apparatus te pfcotelly mountad on a priming unit (28, 24, 



2* 26) or dedicated coating unit and fa eatondable Into 
and rainetebla out of an oparair^ 
tton by a carriage assembly (56) wtKh fe pkotajly cou- 
pled to tha priming unft Beaweeof the pwnieJ support 
pn>/ided by a oanttcverad support arm (80, 90), tha Ink- 
jngfeoaflng eppenttis ta odended end redacted through 
a Ferris wheal arc between adlacent printing untta. 
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Retractable InMng/costIng apparatus having fern's movement between printing units 



(54) 

(57) A retractable in-line rtonofcoating apparatus 
(10) selectively apples either spot or over oil ink/coating 
material to a blanket (B) or flexoyaphic plate (P) on a 
OlankBt cylinder (34), or spot or overall ink/coating to a 
f lexographic printing plate (P) on a plate cyinder (32) in 
a rotary offset printing press (12). The infeng/ccating 
apparatus is prvotaliy mounted on a printing unit (22, 24, 
26, 28) or dedicated coating unit, and is extendable into 



and retractable out of an operative inkang/coatng posi- 
tion by a carnage assembly (58) when is pwotaJly cou- 
pled to the printing unit. Because of the prvotal support 
provtied by a cantilevered support arm (88, 90). the ink- 
ngfcoating apparatus « extended and retracted through 
a Ferns wheel arc between adjacent printing units. 
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Description 

This invent on relates to sheet-fed or web-fed, 
rotary offset or flexographic printing presses, and more 
particularly, to a new and improved inking/coating appa- 
ratus for the in-line application of printing inks or protec- 
tive or decorative coatings to sheet or web substrates. 

Conventional sheet-fed. rotary offset printing 
presses typically include one or more printing units 
through which individual sheets are fed and printed with 
wet ink Smce the into used with rotary offset printing 
presses typically remain wet and tacky for some time 
after printing, special precautions must oe taken to 
insure that the freshly printed sheets are not marked or 
smeared as the sheets are transferred from one printing 
unit to another, and while being conveyed to the sheet 
delivery stacker The printed surface of the freshJy 
printed sheet dries relatively slowly and can be smeared 
during subsequent transfer between printing units. In 
order to reduce smearing and offsetting, spray powder 
is applied on the printed sheet. 

In some printing applications, offset and smearing 
are prevented by applying a protective ancVor decora- 
tive coating over ait or a portion of the freshly printed 
sheets. Various arrangements have been proposed for 
applying the protective or decorative coating as an in- 
line operation by using the last printing unit of the press 
as the coating application unit. However, when such in- 
line coating s performed, the last printing unit cannot be 
used to apply ink to the sheets, and can only be used tor 
the coatng operation. Thus, while coating with these 
types of in-line coating apparatus, the press loses the 
capability of printing its full range of colors since toe last 
printing unit is converted to a coating unit 

It will be appreciated that tie time required to 
reconfigure a press for coating or non-coating is non- 
productive and coetty. Accordingly, there is a need tor an 
in-line coating apparatus that minimizes toe time to 
clean-up from one printing run and set-up and run the 
next job Where concecLftrve jobs require the same type 
of coating, partcutany blanket coating, it may not be 
necessary to dean-up tne cotter between jobs. How- 
ever, the coating material cannot be a llowed to dry on 
the rotters. Therefore, ospooafy when switching from 
blanket to spot coaling or vice versa, or if there is a 
delay between Jobs, it is necessary to wash-up the 
coater after each jet) is comple t ed. 

In addition, cotter wash-up is necessary when 
switching between different coating eorrposrlicm, such 
as aqueous and ultra violet (UV) curable coatings. Such 
coating materials are not interchangeable and conse- 
quently the coater must be washed between appica- 
bons of diflerent coating media. 

The foregoing brrxtations are overcome, according 
to the present rrventon. by a retractable, n-fine nk- 
ing> coating apparatus which is mounted on a pmting 
unit tor pivotal, Ferris wheel movement between an 
operative intang/coating position and a retracted, over- 
head tde position. The inkng/coating apparatus 



includes an applicator head which, is positioned in 
alignment with either the plate cylinder or the blanket 
cylinder by a carriage assembly which includes a canti- 
lever ed support arm. The support arm is pivotally cou- 
5 pled between the inking/coating head and the pnntmg 
unit tower. This cantilever ed. pivotal mounting arrange- 
ment allows the inking/coating unit to be used between 
two printing units, as well as on the last printing unit of 
the press. 

10 In the preferred embodiment, the appfecator head 
includes vertically spaced pairs of cradle members with 
one cradle pair being adapted tor supporting a metal or 
ceramic coating roller in alignment with a biantot cylin- 
der, and the other cradle pair supporting a resilient am- 

is lox coating roller in alignment with the plate cylinder, 
respectively, when the carriage assembly « in the oper- 
ative position. Because of toe cantilever ed. pivotal sup- 
port provided by the support arm. the applicator head 
can be lifted and towered through an arc, similar to Fer- 

20 ris wheel m ov e ment in the limited space between adja- 
cent printing units. When fully retracted, the applicator 
head and carnage assembly are lifted to an elevated, 
retracted overhead position, preferably an overhead 
position overlying the printing unit tower, thus providing 

36 complete access to the interstate space and the print- 
ing unrt cylinders without causing the printing unit to 
lose its printing capability. The inknp/coating applicator 
roller of the applicator head can be inspected, cleaned 
or replaced and toa doctor blade assembly can be 

jo washed-up automatical while the inking/coating appa- 
ratus is in the retracted position. 

When toe mMng/coasng apparatus « used in com- 
bination with a flexographic printing plate and aqueous 
nk or aqueous coating, the water component of toe 

»5 aqueous ink or coating on the freshly printed sheet is 
evaporated by a high velocity, hot air interstation dryer 
and a high volume heat and moisture extractor assem- 
bly so that toe freshly primed ink or coating is ccrrv 
ptetety dry before toe sheet is printed on toe next 

49 printing unit. This quick drying flexographic print- 
ng/ccolng arrangement permits a base coat of ink. tor 
example opaque white or metaiic ink (gold, silver or 
other metaifics) to be applied in toe first printing unit, 
and then overprinted by • lithographic process on toe 

u next printing urvt 

Exemplary embodments of the present invention 
are frustrated in toe drawing figures wherein: 

FIGURE 1 is a schematic side elevations! view of a 
so sheet-fed. rotary offset printing press having ink- 
incycoating apparatus etrtoodying the present 
inversion; 

FIGURE 2 is a perspective view of the printing 
press of FIGURE 1 in which a dual head ink- 
« ingycoating apparatus is « toe operative coatng 
position and a single heed coater » in a retracted, 
overhead postbon,* 

FIGURE 3 • an mUigH wrpffiad p«sp«clivt 
via* showing on* ed* V* «ngi« **** "k- 
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dampening rollers (not illustrated) will be in direct 
engagement with the lithographic plate P. but are not 
used in cornbination with the flexographic plate of print* 
tng unit 22. 

Referring now to FIGURE 4. FIGURE 5 and FtG- s 
URE 6. the in-line inking/ooating apparatus 10 includes 
a carriage assembly 56 which supports an applicator 
head 60. The applicator head 60 includes a hydraulic 
motor 62. a lower gear tram 64, an upper gear train 65, 
an applicator roller 66 and a doctor blade assembly 68. io 
The external peripheral surface of the applicator roller 
66 is inserted into wetting contact with liquid coating 
material or ink contained in a reservoir 70 The reservoir 
70 is continuously supplied with ink or coating which is 
circulated through the reservoir 70 from an off-press t; 
source by a pump (not illustrated) The hydraulic motor 
62 drives the applicator roller 66 synchronously with the 
plate cylinder 32 and the blanket cylinder 34 in 
response to an RPM control signal from the press drive 
(not illustrated) and a feedback signal developed by a z> 
tachometer 72. While a hydraulic drive motor is pre- • 
f erred, an electric drive motor can be used. 

The applicator roller 66 is preferably a ffcid meter- 
ing anilox roller which transfers measured amounts of 
printing ink or coating material onto the printing plate or » 
blanket. Trie surface of an anilox roller ts engraved with 
an array of closely spaced, shallow depressions 
referred as "cells" ink or coating material from the res- 
ervoir 70 flows into the cells as the anilox rolar turns 
through the reservoir. The transfer surface of the anilox jo 
roller is scraped with a doctor blade 73 to remove 
excess ink or coating. The ink or coaling remaining on 
the anilox roller is the measured amounts contained 
within the cells. 

The applicator roller 66 is cylindrical and may be * 
constructed in various diameters and lengths, contain- 
ing ceils of various sizes and shapes The volumetric 
capacity of an anilox roller is established during manu- 
facturing and is dependent upon the selection of cell 
size, shape and number of cells per unit area Depend- <o 
tng upon the intended application, the cell pattern may 
be fine (many small cefls per unit area) or coarse {fewer 
larger cells per unit area). 

By applying the ink or coating materia) through the 
iriong/ooating applicator head 60. more ink or coating « 
material can be deeverad to the sheet S as compared 
wtth the inking roller tain of a ithopaphic printing unit 
Moreover, color intensity is stronger and more brilliant 
because the flexc*r*3fw ink* 

film thictoess than can be appied by the Irthographc » 
process and is not deuted by dampening solution, 

The inkmg/coatng applicator head 60 ndudes ttie 
frame members 74, 76 that support the applicator roller 
66, gear train 64. gear frain 65. doctor bfede assembly 
68 and the dnve motor 62. The appbeator roser 66 • » 
supported at opposite ends on a lower crade termed by 
a pair of end plates 78, 80 which hold the appfcator 
roller 66 in parallel algnment with the blanket cylinder 
34 (FIGURE 5). The side frames 74, 76 are also pn> 
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vided with an upper cradle formed by a pair of sde 
plates 82, 84 which are vertically spaced with respect to 
the lower side plates 78, 80. Each cradle has a pair of 
sockets 79, 81 and 83, 85. respectively, for holding the 
applicator rotter 66 for spot coating or inking engage- 
ment against the plate P of the plate cylinder 32 (FIG- 
URE 4) or tie blanket 8 of the blanket cylinder 34. 

Preferably, the applicator roller 66 for the upper cra- 
dle (plate) position is an anilox roller having a resilient 
transfer surface In the dual crade arrangement, the 
press operator can quickly change over from blanket 
mtar>cycoatsng and plate inking/coating with minimum 
press down time, since it is only necessary to remove 
and reposition or replace the applicator roller 66, and 
wash-up the doctor blade assembly H changing from ink 
to coating or vice versa. The capability to selectively 
operate in either the flexographic mode or the litho- 
graphic mode and to print or coat from either the plate or 
blanket position is referred to herein as the 
"UTHOFLEX* process. 

Referring again to FIGURE 2 and FIGURE 3. the 
applicator head 60 is supported by the carriage assem- 
bly 58 in a cantiievered. pivotal arrangement which 
allows the dual cradle inWncycoating apparatus 10 and 
a single cradle inldng/coating apparatus 1 1 0 to be used 
between any two adjacent printing units, as well as used 
on the first and last printing units of the press. This is 
made possible by a pair of cantiievered support arms 
88. 90 that are prvotaiiy coupled to the side pistes 74, 
76, respectively, on a pivot shaft 77. Each support arm 
has a hub portion 88 A. 90A, respectively, and an elon- 
gated shank portion 888, 908, respectively. 

. The cantiievered support arms are prvotaiiy 
mounted on the printing tower by pivot blocks 92. 94, 
respectively. The hub portions 88A. 90A are joumailed 
tor rotation on pivot shafts 96. 98, respectively. The pivot 
blocks 92. 94 are securely fastened to the tower 140, so 
that the carnage assembly 86 is prvotafly suspended 
from the pivot shafts 96. 98 in a cantiievered Ferris sup- 
pert anar^ement. The shank portions 888. 908 are pv- 
otatty coupfed to the pivot shaft 77, so that the carriage 
ejeeri*ly56andtheappicaterhead60are capable of 
ndeperefent rotation with respect to each other and with 
respect to tee pivot shaft 77. By this arran g ement the 
applicator head 60 is pivotBSy suspended freffl the pivot 
shaft 77. and remains in an upright orientation as the 
support arms rotate from the operative position to the 
fuly retracted position, and vice versa. 

Thus, the cradfes 78. 80 and 82. 64 position *e 
appHcator roler 86 in vertical and horizontal alignment 
with tie plate cytnder or blanket cylinder when tie 
applicator head is extended to the operative posrton. tor 
example as shown in FIGURE 4 and FIGURE 5. More- 
over, because of the transverse relation shi p between 
the hub portion and shank person of the support arms, 
the applicator head 60 and carnage assembly 58 are 
capable of rotating through a Ferris arc witrtotf touching 
the adjacent printing tower. TNs makes it posstie to 
ratal! the inlengycoaSng epparatus 10 on any intermedin 
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ate printing unit tourer (T2, T3), and as well as on the 
first printing unit tower T1 and the last printing unit tower 
T4. Addttonatty. when the inking/coaling unit 10 is in the 
operative position, the lateral projection of the applicator 
head 60 into the interstation space between pnrttinQ 
units is minimized. Ths assures virtually unrestricted 
operator access to the interstation space between adja- 
cent printing units when the applicator head ts engaged 
in the operative position, and completely unrestncted 
access when the carriage assembly 58 is retracted. 

Rotation of the carnage assembly 58 ts counter- 
clockwise from the retracted, idle position (shown in 
phantom in FIGURE 1) to the operative position (FIG- 
URE 4 and FIGURE 5) The carriage assembly 58 can 
be adapted for clockwise rotation from the retracted 
position to the operative position tor engagement of the 
applicator roller to either the plate or the blanket on the 
dampener side of the tower, assuming that access to 
the plate and blanket is not restricted by dampener rott- 
ers or the like. 

Rotational movtmerrt of the support arms 88. 90 ts 
assttted by counterweights 100, 102 which are secured 
to the support arms, respectively tor concurrent rotation 
with respect to the pivot blocks 92, 94. With the passive 
assistance of the counterweights, the press operator 
can easily move the inWng/coaiing assembly 10 from 
the engaged operative position as shown in FIGURE 4 
to the fully retracted, idle position as shown in phantom 
in FIGURE 1 . Preferably, rotation of the carnage assem- 
bly 58 « assisted by a torsion spnng, electric motor or 
hydraulic motor. 

The mtang/coating apparatus 10 is reteasaPry 
locked into the operative position as shown in FIGURE 
4 by releasabie latch couplings 103. 105 that secure the 
support arms 88. 90 to the press side frames 14. 15, 
reepectrvety, of the printing unit tower T4 in the operative 
position. Coating engagement of the applicator roller 66 
against the blanket cylinder 34 is produced by power 
actuators, preferably pneumatic cyfinders 104. 106 
which have erfendetfeAetractable power transfer arms 
104 A. 108A, respects The prieumrf^ 104 is 
pfvotaity coupled to tie support arm 88 by a pivot link- 
age 108. and tie second pneir^cylir*ler 106iepiv- 
otatfy coupled to the support arm 90 by a pivot inkage 
109. inreeponMtoactucb^oftoeprieuTWtfc^ 
104, 106, fm powar transfer arms are retracted. Aa the 
transfer arms refract the Mngrcoating head 60 is 
rotated oounterdoctariee on the pivot shaft 77. thus 
moving the eppScator roier 66 Into coelng engagement 
with the blanket cylinder 34. 

The pivot linfcspe 108 includes a bel crank 111 
which is mounted tor pivotal rnovernent on a pm 113. 
The pin 113 is supported by adevta plate 115 which « 
attached to the support arm 88. One end of the bell 
crank is prvotatty coupled to the actuator arm 104 A. and 
a cam roller 1 17 is mounted tor notation on its opposite 
end. 

The cam rofler 1 1 7 « engagabte against an adjust- 
able stop 1 19 which is rigriry secured to the srie plate 



74. Counterclockwise shifting of the handle H mcn^s a 
cam follower 121 into a latch pocket 123 of a receiver 
block 125 as the cam roller 1 17 is moved into engage- 
ment with the adjustable stop 119 in tie interlocked. 
5 operative position. Referring to FIGURE 4. FIGURE 5 
and FIGURE 6, the receiver block 125 ts secured to the 
delivery side of the printing unit tower by machine 
screws. 

When the plate P goes on impression, power is 

10 applied to the pneumatic actuator 104 and the power 
transfer arm 104 A retracts, thus causng the bell orank 
1 1 1 to rotate counterclockwise about the pin 1 1 3. The 
torque applied by the pneumatic actuator 104 ts trans- 
mitted to the applicator head 60 through the cam roller 

js 117 and the adjustable stop 119. Counterclockwise 
movement of the applicator head 60 relative to the sup- 
port shaft 77 carries the applicator roller 66 into engage- 
ment with the plate P. 

The adjustable stop 1 19 has a threaded boft 119A 

x which is engagable with the cam roUer 1 1 1. The striking 
point of engagement is preset so that the applicator 
roler 66 is property positioned tor engagement with the 
plate P or blanket Bin the operative position when the 
applicator head 60 is interlocked with the press frame 

» 14 and the printing unit goes on impression. 

Referring to FIGURE 5. an inMngycoating appara- 
tus 110 having a single head is illustrated' The con* 
struction of this alternative entoodiment ts identical m all 
respects with the dual head arrangement with the 

x exception that only a single gear train and a single cra- 
dle tor hotfng the applicator roller is provided. In both 
embodiments, the inkng/coating head 60 remans 
upright as it swings through an arc comparable to the 
rnovernent of a Ferris wheel. Because of the upright on- 

as entatton of tie inWnpyooating head 60 as it moves 
between the extended and refracted poeftions. the usual 
ptattorm spacing between pnnting unit towers provides 
adequate clearance to permit extension and retraction 
of the carnage assembly 56 wrthout interference with 

40 operator access to the printing unite. Thm is a significant 
advaraage m tmx It permits the tvtine nWngycoating 
apparatus 10 to operate effectively in the interstation 
space between any adjacent printing unrts. and wrthout 
blocking or obstructing access to the cylinders of the 

4f pnnting units when the infcngfcoabng apparatus is in tie 
retracted position (as inofcated in phantom in FIGURE 
1) 

Moreover, when the in-line wWnp/coeting appara- 
tus is in the fuDy retracted position, tie appficator roler 

so 66 is conveniently positioned on the dampener side of 
tie printing unit tor inepectton, dean-up or replacement. 
Addftonaly. the doctor blade assembly is also conven- 
lenty positioned tor inepectton. removal, ecfustment or 
dearvup. Alec the doctor blade reservoir and coating 

38 orcutanon ines can be cleaned while the press e run- 
ning as well as when the press has been stopped for 
change-over from one type of ink or coating material to 
another. 
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When the inHng/coating apparatus is used for 
applying an aqueous ink or an aqueous coating mate- 
rial, the water component on the freshly printed sheet S 
is evaporated by a high velocity, hot air interstate^ dryer 
and high volume heat and moisture extractor units 112 
and 1 14. as shown in FIGURE 1 , FIGURE 4 and FIG- 
URE 5. The dryer/extractor units 11 2 and 1 14 are ori- 
ented to drect high velocity heated air onto the freshly 
prirrteoVcoated sheets as they are transferred by the 
interunrt and the intermediate transfer cylinders 36, 40. 
By this arrangement, the freshly printed aqueous ink or 
coating material is completely dry before the sheet is 
overprinted in the next printing unit 

. The high velocity, hot air dryer and high perform- 
ance heat and moisture extractor units 112. 1 14 utilize 
high vefocrty air jets which scrub and break-up the moist 
air level which clings to the surface of each freshly 
printed sheet Wfthin each dryer, high velocity air is 
heated to a high temperature as ft flows across a resist- 
ance heating element within an air delivery baffle tube. 
High velocity jets of hot air a'e discharged through mul- 
tiple airflow apertures through an exposure zone Z 
(FIGURE 4 and FIGURE 5) onto the freshly 
printedtaoated sheet S as it is transferred by the transfer 
cylinder 36 and intermediate transfer cylinder 40, 
respectively. Each dryer assembly includes a pair ot air 
delivery dryer heads which are arranged in spaced, 
sde*by-side relation as shown in FIGURE 4 and FIG- 
URE 5. 

The high velocity, hot moisture-laden air displaced 
from each freshly printed sheet is extracted from the 
dryer exposure zone Z and completely exhausted from 
the printing unit by the high volume extractors. Each 
extractor head includes a mamtoW coupled to the dryer 
heads and draws the moisture, votatfles and high veloc- 
ity hot air through a longitudinal gap between the dryer' 
heads. According to this arrangement each pnnted 
sheet is dried before it is run through the next printing 
unit. 

The water-based inks used in flexographic printing 
dry at a relatively moderate drying temperature pro- 
vided by the interatetcn high velocity hot sir dry- 
ersVeKtractore 112. 114. CofM*jenay print c**fty is 
subsiamttyirr?roved Sirica to 
each printing unit before it enters tie next printing unit 
Moreover, back-eippi^ 

>ng unit « completely earrinaled. Triieirrteratation frying 
arrangement makes it postage to print aqueous into 
such as metalic ink and opaque white ink at one print- 
ing unit and then overprint at tie next printing unit 

Thie arrangement also permrts the fttt printing unit 
to be used as a coster in when an aqueous coating m 
applied to low grade paper, lor example recycled paper, 
to frap and seal in Bnt. duet spray powder and other 
debris and provtoe a smoother, durable sunaca that can 
be overprinted in the next printing unit The first down 
coaling seals the surface of the low grade, roue* sub- 
strate and improves overprinted dot dettvbon while pre- 
venting strike-through and show-through. A UV-curatxe 



protective and/or decorative coating can be applied over 
the first down overprinted (aqueous) coating m the last 
printing unit. 

Preferably, the applicator roller 66 is constructed of 
5 metal or ceramic when it is used for applying a coating 
material to the blanket B on the cylinder 34 When the 
aoplicator roller 66 is applied to the plate, it is preferably 
constructed as an anilox roller having a resilient transfer 
surface for engaging a f lexographic printing plate. Surta- 
io ble resilient roller surface materials include Buna N syn- 
thetic rubber and EPDM (terpoiymer elastomer) 

It will be appreciated that the inktng/coatng appara- 
tus 1C is capable of applying a wide range of ink typee, 
including fluorescent (Day 3o). peariescent, metallics 
i5 (gold, silver and other metallics), glitter, scratch and 
sniff (rnicro-encapsuiated fragrance), scratch and 
reveal, luminous, pressure-sensitive adhesive* and the 
ike. 

The press operator can eliminate the dampener 

20 rotter assernbly altogether, and the inkxig/coaling appa- 
ratus 10 can selectively apply aqueous inks and coat- 
ings to a flexograpric or waterless printing plate and the 
Us^kslr^eovef.overpnntingoftheaoAieous inks and 
coatings can be earned out m the next printing unit since 

as the aqueous into and coalings are completely dried by 
the high velocity, hot air imerstation dryer and high vol- 
ume heat and moisture extractor aaaarnbry. 

The aqueous into and coatings as used m tie 
present invention contain colored pigments and/or soJu- 

so b4e dyes, binder* that fix the pigmerts onto the surface 
of the printed sheet and waxes, defbamers and thicken- 
ers. Aqueous printing into predorrinantly contain water 
as a solvent, diluent and/or vehicle The thickeners 
which are preferred include algonatas. starch, cellulose 

is ertmdertvatrmtorexarrpieceiiute^ 

lose ethers end the tike. Coloring agents including 
organic as watt as inorganic pigment* may bedenvad 
from dyes which are insoluble in water. AJeo. the printing 
r* may contain water and can be preoVmnantty glycol 

40 or tr* file* with the pigmertb*^ 

ate ream. When rnetalc into are printed, the cells of tie 
anilox roaar must be appropriately sized to prevent tie 
metal pertdes from getting stuck within tie calls. The 
call cat is critical, and tor metalic gold ink. the anilox 

« roller should have a screen line count in the range of 
175-300 lines per inch (69-118 lines par cm). 

The inking/coating apparatus 1 0 can also appry UV- 
curabie into and coatings. H UV-curable inks and coat- 
rigs are utilized, ultra-violet otyenVeartractors are 

» nstailed adjacent the high velocity hot air dryer/extrac- 
tor unrts 1 1 2. 1 14. respectively. 

it wil be appreciated ttt the irteng/eoaing appara- 
tos 10 dascrtoed herein make* it pcaaitte to selectvery 
operate a printng unit in etther the tleicoo^phic printing 

55 rroae or *e Irtrwgracfw 

vtfing the capability to prim or coat from either tie plate 
or Banket position. The dual cradle support arrange- 
ment of the precam mvanton makes t posette to 
qucMy change over from Moncycoating at the blanket 
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cylinder position to inking/coating at the plate cylinder 
position with minimum press down-time, since it is only 
necessary to remove and reposition or replace the 
applicator roller 66 while the printintfintonq apparatus * 
in the retracted position. 5 

Moreover, the press operator may elect to spot or 
overall coat wrth aqueous ink/coating from the plate dur- 
ing one job. and then spot and/or overall coat from the 
blanket during the next job. Since the doctor blade 
assembly can be flushed and washed-up ojuicMy and 10 
the applicator roller can be raplaced qiictty. it is possi- 
ble to spot coat or overall coat from the plate position or 
the blanket position wrth aqueous inks or coatings dur- 
ing the first press run and then spot coat or overall coat 
with UV-curabie into or coatings from the plate position 15 
or from the blanket position dunng the next press run. 
The inking/coating apparatus 10 is completely out of the 
way in the retracted position; consequently, the doctor 
blade reservoir and supply lines can be flushed and 
washed-up by automate wash-up equipment while the 20 
printing unit is printing another job. 

The positioning of the applicator head and roller 
assembly relative to the plate and blanket is repeatatte 
to a predetermined, preset impression position. Conse- 
quently, no printing unit adjustment or alteration is 
required, except lor flushing the doctor blade assembly 
and cleaning or replacing the applicator roller to accom- 
modate a different kind of ink or coating material. 
Although manual extension and retraction have been 
described in connection with the exemplary embed' 30 
ment extension to the operative position and retraction 
to a non-operative idle position can be earned out auto- 
matically by hydraulic or electric motor servomecha- 
nisms. 

The Ferris wheal support arrangement allows the tf 
inking/coating apparatus to operate effectively in the 
interstation space between any adjacent printing units, 
as well as on the first or last printing units of the press, 
without blocking or obesuebng the interstation space or 
restricting operator access to the cylinders of any of the 40 
printing units. 

Finally, because tie jntenp/coeting apparatus of the 
present invention is mounted on a printing unit tower 
and * extendable to the operative position without 
requiring adjustment or alteration of the printing unit cyf- 4t 
inders, it can be used tor apptytog printings* a co*^ 
material to the blanket cytnder of a rotary offset web 
press, or to tie blanket of a dedicated coaling unit. 



Claims 



an applicator head (60) for applying ink or coat- 
ing material to a plate (P) mounted on the plate 
cyinder or to a blanket (B) mounted on the 
blanket cylinder, either separately or simultane- 
ously when the rilangycoating apparatus is in 
an operative position relative to the plate and 
blanket cylinders, and, 

a carnage assembly (58) for moving the appli- 
cator head to the operative position m which 
the appicator head is disposed laterally sola* 
cent to the plate and blanket cylinders and for 
mowig the applicator head from the operative 
position to a retracted position in which the 
applicator head is elevated with respect to the 
plate and blanket cylinders. 

2. Intang/coating apparatus (10) as set forth m claim 1. 
wherein the carriage assembly (58) is character- 
ized by: 

a support arm (88, 90) having a first end por- 
tion (88A) constructed for pivotal attachment to 
the printing unit and having a second end por- 
tion (866) pivotaJly coupled to the applicator 
head (60), the applicator head being movable 
on the support arm to the operative position. 

3. Inking/coating apparatus (10) as set forth m claim 1. 
characterized in that a counterweight (100. 102) ts 
coupled to the carriage assembly. 

4. Inlqng/coating apparaft» (10) as set forth in claim 1. 
wherein the applicator head (60) is characterized 

by: 

a doctor blade assembly (68) having a reser- 
voir (70) tor receiving ink or liquid coating mate- 
rial; andl 

an applicator roller (66) coupled to the doctor 
blade assembly in fluid communication with the 
reservoir, the applicator roller being engagabie 
wflh a printing plate (P) on me plate cylinder or 
witt a blanta (B) on the blanket cylinder when 
the applicator head (60) is in the operative 



so 



1. intenpyoottng apparatus (10) tor use * a printing 
press (12) of the type having a printing unit (22, 24, 
26. 28) on which a plate cylinder (32). a blanket cyl- 
inder (34) and an repression cylinder (36) am u 
mounted for rotation, where* the inttrip/ooating 
apparatus is characterized by: 
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8, lr*u/vtoatingappertus(l0)ass 

characterized in that the applicator roller (66) is an 
ante roller having a resilient transfer surface. 

6. inking/coaling appesatue (10) as set forth ^ 
characterized in that: 

a power actuator (104. 106) is rnovatory coupled 
to tf» apptcator head (60), the power actuator 
having a power transfer arm (104A. 106 A) 
which ia extendeble and resectable: and. 
movement convert ng apparatus (106) « cou- 
pled to the power franafer arm for converting 
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extension or retraction movement of the power 
transfer arm into pivotal movement of the appli- 
cator head (60) rotative to the carriage assem- 
bly. 

7. Irtong/coatirtg apparatus ( 1 0) as set forth in claim 6. 
wherein the movement converting apparatus (108) 
is characterized by 

a bet) crank plate (ill) having a first end por- 
tion coupled to the power transfer arm and hav- 
ing a second end portion for engaging a stop 
member; 

a stop member (119) secured to the applicator 
head (GO); and. 

a clevis plate (115) secured to the carnage 
assembly (58) and prvotaily coupled to the belt 
crank plate. 

8. Inking/coating apparatus (10) as set forth in claim 1 . 
wherein the applicator head (60) « characterized 

by: 

first and second side frame members (74, 76) 
pivotaHy couplad to the carnage assembly (58); » 
a doctor blade assembly mounted on the first 
and second side frame members, the doctor 
blade assembly including a reservoir (70) tor 
receiving ink or liquid coating material; 
a cradle assembly (78. 80), (82, 84) mounted *> 
on the first and second side frame members, 
respectively; 

an applicator rotter (66) mounted tor rotation on 
the cradle assembly and couplsd to the doctor 
blade assembly tor rolling contact with ink or iff 
cc*iir^matenaJintr>eree«r^ 
roller being engagable with a printing plate (P) 
on the plate cylinder (32) or with a blanket (B) 
on the blanket cylinder (34) when me appicator 
head (60) is in the operative position; and, « 
a drive motor (62) coupled to the appficator 
roller tor rotating the applicator roller. 

9. Irstino/coating apparatus (10) as sat forth in claim 8. 
characterized in fiat 49 

the craole assarrtofy (79, 80) has first and sec- 
ond sockets (70. 8t)<«sposadonthefirstand 
secortisifefrmmsritMraret^ and. 
the applicator rotier (66) is mounted tor rotation so 
on the first and second sockets. 

10. Inking/coating apparatus (1 0) as set forth n daim 8. 
characterized in that 

« 

the cradle assembly (78. 80), (82. 84) incUes 
first and second sockets (79. 81) opposed on 
tne trst and second stie frame members, 
respectively, and third and fourth sockets de- 



posed on the first and second side frame mem- 
bers, respectively; and. 

the appficator roller (66) is selectively mounta- 
ble tor rotation on either the first and second 
sockets or on the third and fourth sockets tor 
applying ink or coating material to either the 
plate or btanket when the applicator heed is in 
the operative position 

11. Iniong^oating apparatus (10) as set forth in claim 1, 
wherein the applicator head (60) is characterized 
by: 

a first cradle (78. 80) tor supporting an applica- 
tor roller (66) tor engagement with the plate 
when the inking/coaling apparatus is in frie 
operative position; and 

a second cradle (82, 84) tor supporting an 
applicator roller (66) tor engagement with the 
blanket (B) when the inking/coatng apparatus 
is in the operative position. 

11 Wong/coating apparatus (10) as sat forth in claiml. 
wherein the carriage assembly is characterized by: 

a support arm (88. 90) having a first and por- 
tion prvotaily coupled to the printing unit (88A. 
90A) and having a second end portion (888. 
908): 

a common pivot shaft (77) on which the sup- 
port arm second end port on and the ink- 
ingycoating apparatus are pivotaliy mounted; 
and, 

male and female latch members (103. 105) 
coupled ba t w a an the oornmon pe/ot shaft and 
the printing unit, with one of the latch members 
beeig secured to the common pivot shaft and 
the other later) member being constructed for 
. a ttachment onto tha printing unit, the latch 
members being mateable in irtortocking 
engagement when the appficator head (60) is 
in the operative position. 

13. inking/coating appars^ (10) as 
f where* the applicator head (60) and the printing 

unit are characterized by 

mala and female latch couping members (103, 
105) mounted on the carriage assembly (58) 
and on the printing unit tor reieasabry latching 
the carriage assembly in interlocking angage- 
ment with tha pnrrbng unrt when the applicator 
head is in the operative position. 

14, irtorioycoaflngapparaM (10) assets 
wherein the carriage assembly (58) is character- 
ixad by an etongalad shank portion (888. 90B)and 
a hub portion (88A, 90A), the elongated shank por- 
tion being pcvotaJry coupled to the appicator head 
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(60) and the hub portion bong constructed lor piv- 
otal attachment onto the printing unit 

15. A rotary offset printing press (12) having first and 
second printing units (22, 24) and the inking/coat* 
ing apparatus (10) of daim 1 is mcvaPiy coupled to 
the first printing unit (22) as set forth in claim 1, 
characterized by: 

a dryer (1 12) mounted on the first printing unit 
adjacent the impression cylinder (36) of the first 
printing unit tor discharging heated air onto a 
freshly printed substrate while the freshly 
printed substrato is m contact with sajd impres- 
sion cylinder. 



16. A rotary offset printing press (12) 
daim 15, characterized in that: 



defined in 



T5 



an extractor (112E) is disposed adjacent the 
dryer for extracting hot air, moisture and voia- 
tiles from an exposure zone (Z) between the 
dryer and the freshly printed substrate. 

17. A rotary offset printing press (12) as defined in 
claim 15. characterized in that: 

an intermediate transfer cylinder (40) is cou- 
pled in sheet transfer relation with the impres- 
sion cylinder (36) of the first printing unit (22); 
and. 

an interstation dryer (i 14) is disposed adjacent 
the intermediate transfer cylinder for discharg- 
ing heated air onto a freshly ported or coated 
substrate after it has been transferred from the 
vnpreasion cylinder of *e frst printing unit and 
while it « in contact with the irterrrtediate trans- 
lercyfnder(40). 



20 



26 



impression cylinder (36) and the blanket (B); 
and, 

drying the ink or coating material on the freshly 
printed substrate before the substrate is subse- 
quently processed. 

1a A method for rotary offset printing as defined in 
cUum 18. wherein the drying step « characterized 

by: 

discharging high velocity, heated air onto the 
freshly printed/coated substrate (S) while the 
freshly printed/coated substrate is in contact 
with the impression cylinder (36) of the frst 
printing unit (22). 

20. A method tor rotary offset printing as defined m 
daim 18, characterized by the steps: 

transferring the freshly printed substrate (S) 
from the first printing unit (22) to an intermedi- 
ate transfer cylinder (40); and, 
drying the freshly printed substrate while it is in 
contact with the imermediate transfer cylinder. 

21. A method tor rotary offset printing as defined in 
daim 18. characterized by the step: 



30 



18. A method tor rotary offset printing in a 

press (12) of the type induing first and second 
rotary offset printing units (22, 24), and using ao>ie- 
a*aUV<un^prritir^ir*or 
the operation of at least the first printing unit char- 
acterized by the tolowing *eps pen^rtr^ at each 
printing unit in succession: 

spotoroveraflcos^apiate(P)wrmaqueo^ 
ink/aqueous coaling material or UV-curatte 
^kA^^urattecoatngrTieieri^; 
spot and/or overall coating a blanket (B) wtth 
aqueous irevequeous coatng material or UV- 
curatte ink or UV<urable coating matenal ; 
fransferring the printing ink or coating material 
from the printing plate (P) lo t* blanket (B). 
framferring the inked or coated image from the 
blanket to a substrate (S) as the substrate,* 
transferred through the rep 



extracting hot air. moisture and volatile* 
an exposure zone (Z) above the freshly 
printed/coated substrate (S) whfle the freshly 
pnmed/coated substrate is m contact with the 
impression cylinder (36). 

22. A method tor rotary offset pnnting as defined in 
daim 18. characterized by the steps 

applying a primer coating of an aqueous coat- 
ing material or UV-curatte coating material toa 
substrate (S) in the first pnnting unit (22); and, 
cfrying me primer coaling on the substrate 
before the substrate is pioceeeed in the second 
printing unit 
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